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In This Issue 


Papers covering a variety of topics are included in this issue of Survey Methodology. In the first 
paper, Biemer and Atkinson present a general methodology for constructing and evaluating model 
prediction estimators of measurement bias for a stratified two-phase design with simple random 
sampling in each phase. For evaluation, they extended the bootstrap methodology of Bickel and 
Freedman to two-phase sampling. The example used for illustration indicates that improvements 
over the traditional net difference estimator and thus savings in the cost of reinterview surveys are 
possible. 

The paper by Armstrong and Mayda was originally intended for the special section Record Linkage 
and Statistical Matching. The authors consider model based estimation of classification error rates 
in record linkage. The class of models considered allows for non-independence of match status of 
different matching fields within a record pair. Estimation methods are developed and different 
methods of error rate estimation are compared using both synthetic and real data. 

Pfeffermann and Bleuer consider estimation for small areas using data from a rotating panel survey 
over time. Their approach is model based, with a state space model for the population values over 
time and separate autoregressive models for the survey error series from each panel. To achieve a 
measure of robustness, the small area estimators are further constrained to add up to direct survey 
estimators within pre-defined larger areas. The approach is demonstrated using Canadian Labour 
Force Survey data for the Atlantic provinces. 

Mian and Laniel discuss two iterative procedures to find the maximum likelihood estimates of 
a non-linear benchmarking model that seems suitable for economic time series from large sample 
surveys. Closed form expressions for the asymptotic variances and covariances of the benchmarked 
series and of the fitted values are also provided. The methodology is illustrated using Canadian retail 
trade data. 

Deville uses superpopulation models to anticipate, before data collection, the variances of estimates 
of ratios. Based on models that are both simple and realistic, he produces expressions of varying 
complexity and then optimizes them. He deals with the problem of estimating the frequency of errors 
in the population of forms collected during the quality control of the French census. 

Asymptotic techniques are used by Casady and Valliant to study post-stratification from a design- 
based, conditional point of view. The authors derive the large sample bias and mean squared error 
of the standard post-stratified estimator, the Horvitz-Thompson estimator, a ratio estimator and 
a new post-stratified regression estimator. The developed theory is empirically tested using real and 
artificial populations. The problem of bias due to defective frames is also addressed. 

Bandyopadhyay and Adhikari study estimation based on frames where some units are listed more 
than once, each time with a different identification. The mean square errors of estimators from 
imperfect and perfect frames are compared. Estimation of a population ratio, mean and total when 
no auxiliary information is available on the frame is considered. 

Roesch, Green and Scott present a generalized concept for all of the commonly used methods 
of forest sampling. The concept views the forest as a two-dimensional picture which is cut up into 
pieces like a jigsaw puzzle, with the pieces defined by the individual selection probabilities of the 
trees in the forest. 

The paper by Kalton and Citro is a revised version of the keynote address given at the Statistics 
Canada Symposium 92 on longitudinal surveys. The paper discusses how different designs for surveys 
over time satisfy various analytic objectives. The author then concentrates on panel surveys and talks 
about decisions that need to made when designing them. 
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Estimation of Measurement Bias Using 
a Model Prediction Approach 


PAUL P. BIEMER and DALE ATKINSON! 


ABSTRACT 


Methods for estimating response bias in surveys require ‘‘unbiased’’ remeasurements for at least a subsample of 
observations. The usual estimator of response bias is the difference between the mean of the original observations 
and the mean of the unbiased observations. In this article, we explore a number of alternative estimators of response 
bias derived from a model prediction approach. The assumed sampling design is a stratified two-phase design 
implementing simple random sampling in each phase. We assume that the characteristic, y, is observed for each 
unit selected in phase | while the true value of the characteristic, u, is obtained for each unit in the subsample selected 
at phase 2. We further assume that an auxiliary variable x is known for each unit in the phase | sample and that 
the population total of x is known. A number of models relating y, » and x are assumed which yield alternative 
estimators of E(y — ju), the response bias. The estimators are evaluated using a bootstrap procedure for estimating 
variance, bias, and mean squared error. Our bootstrap procedure is an extension of the Bickel-Freedman single 
phase method to the case of a stratified two-phase design. As an illustration, the methodology is applied to data 
from the National Agricultural Statistics Service reinterview program. For these data, we show that the usual differ- 
ence estimator is outperformed by the model-assisted estimator suggested by Sarndal, Swensson and Wretman (1991), 
thus indicating that improvements over the traditional estimator are possible using the model prediction approach. 


KEY WORDS: Reinterview; Repeated measures; Response error; Bootstrap. 


1. INTRODUCTION 


It is well-known in the survey literature that when 
responses are obtained from respondents in sample 
surveys, the observed values of measured characteristics 
may differ markedly from the true values of the character- 
istics. Evidence of these so-called measurement errors in 
surveys has been collected in a number of ways. For 
example, the recorded response may be checked for accu- 
racy against administrative records or legal documents 
within which the true (or at least a more accurate) value 
of the characteristic is contained. An alternative approach 
relies on revised reports from respondents via reinterviews. 
In a reinterview, a respondent is recontacted for the pur- 
pose of conducting a second interview regarding the same 
characteristics measured in the first interview. Rather than 
simply repeating the original questions in the interview, 
there may be extensive probes designed to elicit more 
accurate responses, or the respondent may be instructed 
to consult written records for the ‘‘book values’’ of the 
characteristics. For some reinterview surveys, descrepancies 
between the first and second interviews are reconciled with 
the respondent until the interviewer is satisfied that a 
correct answer has been obtained. Forsman and Schreiner 
(1991) provide an overview of the literature for these types 
of reinterviews. Other means of checking the accuracy of 
survey responses include: (a) comparing the survey 


statistics (/.e., means, totals, proportions, efc.) to statistics 
from external sources that are more accurate; (b) using 
experimental designs to estimate the effects on survey 
estimates of interviewers and other survey personnel; and 
(c) checking the results within the same survey for internal 
consistency. 

The focus of the current work is on estimators of 
measurement bias from data collected in true value 
remeasurement studies, /.e., record check and reinterview 
studies, where the objective is to obtain the true value of 
the characteristic at, perhaps, a much greater cost per 
measurement than that of the original observation. 

Because of the high costs typically involved in conduc- 
ting reinterview studies, repeated measurements are 
usually obtained for only a small fraction of the original 
survey sample. While the sample size may be quite ade- 
quate for estimating biases at the national and regional 
levels, they may not be adequate for estimating the error 
associated with small subpopulations or rare survey 
characteristics. In this paper, our objective is to consider 
estimators of response bias having better mean squared 
error properties than the traditional estimators. The basic 
idea behind our approach can be described as follows. 

Ina typical remeasurement study, a random subsample 
of the survey respondents is selected and, through some 
means, the true values of the characteristics of interest are 
ascertained. Let n,; denote the number of respondents to 


' Paul P. Biemer, Principal Scientist, Center for Survey Research, Research Triangle Institute, Research Triangle Park, NC 27709; Dale Atkinson, 
Supervisory Mathematical Statistician, National Agricultural Statistics Service, 3251 Old Lee Highway, Room 305, Fairfax, Va 22030. 
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the first survey and let 1, denote the number selected for 
the subsample or evaluation sample. The usual estimator 
of response bias is the net difference rate, computed for 
the n respondents in the evaluation sample as 


NDRo= Jie Pa. (1.1) 


where J is the sample mean of original responses and 1, 
is the sample mean of the true measurements. A disad- 
vantage of the NDR is that it excludes information on 
the n,; — n> units in the original survey who were not 
included in the remeasurement study. Further, the esti- 
mator does not incorporate information on auxiliary 
variables, x, which may be combined with the informa- 
tion on y and p available from the survey to provide a more 
precise estimator of response bias. 

Given that we have a stratified, two-phase sample 
design and resulting data (y, uw, x), our objective is to 
determine the ‘‘best’’ estimator of measurement bias given 
these data. Our basic approach is to identify a model for 
the true value, u;, which is a function of the observed 
values, y;,i = 1, ..., m;, and any auxiliary information, 
x, that may be available for the population. The model is 
then used to predict yy; for all units in the population for 
which yp; is unknown. These predictions can then be used 
to obtain estimates of the true population mean, total, or 
proportion. Thus, estimators of the response bias for these 
parameters can be derived from the main survey. Since the 
approach provides a prediction equation for p; which is 
a function of the observations, estimators of response bias 
can be computed for areas having small sample sizes. In 
this case, the prediction equation for 4; may be augmented 
by other respondent variables such as demographic charac- 
teristics, type of unit, unit size, geographic characteristics, 
and so on. 

The basic estimation and evaluation theory for a predic- 
tion approach to the estimation of response bias is presented 
in the following sections. Under stratified random 
sampling, estimators of means and totals, their variances 
and their mean squared errors are provided. Results from 
application to National Agricultural Statistics Service 
(NASS) data are also presented. 


2. METHODOLOGY FOR ESTIMATION 
AND EVALUATION 


2.1 The Measurement Error Model 


To fix the ideas, we shall consider the case of simple 
random sampling without replacement (SRSWOR) from 
a single population. Generalizations to stratified random 
sampling are straightforward and will be considered 
subsequently. 


eteUs— Ula Ni Genole thenlabelsemoOnmtiic 
population and let S; = {1,2, ..., m,;}, without loss of 
generality, denote the label set for the first phase 
SRSWOR sample of 7, units from U. 


For y;, 7¢S;, assume the model 


Yi = Yo + YRi + &> Get} 


where 1; is the true value of the measured characteristic, 
vo and + are constants, and e; is an independent error term 
having zero expectation and conditional variance, oon 

Since the focus of our investigation is on the bias 
associated with the measurements y,, consider the expec- 
tation of y;. Let E(); | 7) denote the conditional expecta- 
tion of y,; over the distribution of the e; holding the unit 
i fixed and let E(y;) = E;[E(y;| 7) ] denote the expecta- 
tion of E(y;| /) over the sampling distribution. Then, for 
a given unit, /, 


E(vi| 1) = Yo + YH (2.2) 

and, hence, the unconditional expectation is 
E(y) = yo + yM, (2.3) 
where M = Y™_, p;/N. Thus, the measurement bias is 
B= E(y; — ui) = yo + (y — 1)M. (2.4) 


The parameter, yo, is a constant bias term that does 
not depend upon the magnitude of M. Note that this 
definition of yo is consistent with the usual definition of 
measurement bias obtained from the simple model 


Vis P lipchia Sie (2.5) 


with €; ~ (0, 02,). (See, for example, Biemer and Stokes 
1991.) 


Consider the estimation of B. Assume that a subsample 
of size n, of the original n,; sample units is selected and 
the true value, y;, is measured for these 7 units. The true 
value may be ascertained either by a reinterview, a record 
check, interviewer observation, or some other means. Let 
S» © S, denote this so-called second phase sample. The 
usual estimator of the measurement bias is the NDR 
defined in (1.1). If the assumption that ‘‘the true value, 
4;, is observed in phase 2, for all /€S”’ is satisfied, then 
the NDR is an unbiased estimator of B. It may further be 
shown that the variance of the NDR is 


2 2 
n/n SS 
+ (: _ raat —r) fs (2.6) 
ny 7 N2 


EN 
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where se = LieS> (py = is) d ti — 1) with analogous 
definitions for s? and s,,, and r = Sassy 

The NDR may be suboptimal in a number of situations 
which occur with some frequency. To see this, consider 


estimators of B of the form 
Dea = Jg — PRa> (2.7) 
where Ye = Vics Vj/Ng & = 1, 2, 
Bra = Bo + a(V, — Jr) (2.8) 


and fz = Yijes, wj/M2, for a a constant given the sub- 
sample, S,. It can be shown that the value of a that 
minimizes Var (,,) is 


G=er tore sil. 
or (2.9) 
; Go tala fOr 8 t=. 2; 


Thus, for g = 1 or 2, the ‘‘optimal’’ choice of 5,, is 


Dini peak TO) = P21, «,- (2.10) 
which differs from the NDR by the term (7 — 1) (¥; — jx). 
Since, in general, 9, # ¥, NDR is optimal only ifr = 1. 
It can be shown that this corresponds to the case where 
y, in (2.1) is 1. 

In this paper we shall explore alternatives to the NDR 
which incorporate information on y for units in the set 
S,; ~ S» as well as information on some auxilliary 
variable, x. To illustrate the concepts, we shall restrict 
ourselves to ‘‘no-intercept’’ linear models initially, /.e., 
models for which yg = 0 in (2.1). This important class of 
models includes the difference estimator as well as ratio 
estimators. 


2.2 Model Prediction Approaches To Estimation 


Model prediction approaches to the estimation of 
population parameters in finite population sampling are 
well-documented in the literature. Cochran (1977) and 
other authors have demonstrated the model-based foun- 
dations of the ubiquitous ratio estimator. There is also 
considerable literature on the choice between using weights 
that are derived from explicit model assumptions in 
estimation for complex surveys or eliminating the sample 
weights. Proponents of so-called model-based estimation 
recommend against the use of weights in parameter estima- 
tion (see, for example, Royall and Herson 1973; and 
Royall and Cumberland 1981). They contend that the pro- 
babilities of selection in finite population sampling, 
whether equal or unequal, are irrelevant once the sample 
is produced. The reliability criteria used by model-based 
samples are derived from the model distributional assump- 
tions rather than sampling distributions. If an appropriate 
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model is chosen to describe the relationship between the 
response variable and other measured survey variables, 
‘““model-unbiased”’ estimators of the population parameters 
may be obtained which have greater reliability than esti- 
mators which incorporate weights. 

On the other side of the controversy are the design- 
based samplers. Instead of the model-based assumptions, 
design-based samplers assume that an estimator from a 
survey is a single realization from a large population of 
potential realizations of the estimator, where each poten- 
tial realization depends upon the selected sample. The dis- 
tribution of the values of the estimator when all possible 
samples that may be selected by the sampling scheme are 
considered is referred to as the sampling distribution of 
the estimator. Criteria for evaluating estimators under the 
design-based approach then consider the properties of the 
sampling distributions of the estimators. Under this 
approach, weighting of the estimators is required to achieve 
unbiasedness if unequal probability sampling is used. 

Although the estimators of B considered here represent 
all three classes of estimators, the objective of this paper 
is not necessarily to compare design-based, model-assisted, 
and model-based estimators. Rather, we first seek to 
develop a systematic approach for evaluating alternative 
estimators for a given two-phase sample design. The 
problem considered is the following: Given a two-phase 
sample design and estimators of B = NB denoted by B,, 
Bue a B,, how does an analyst identify which estimator 
minimizes the mean squared error? A second objective of 
the article is to specify a number of alternative estimators, 
and apply a systematic approach for evaluating the 
estimators. As an illustration, the methodology will be 
applied to data from the National Agricultural Statistics 
Service’s December 1990 Agricultural Survey. 


2.3 The Estimators Considered in Our Study 


Extending the previously developed notation to stratified, 
two-phase designs, let N, denote the size of the Ath 
stratum, fork = 1, ..., L. Atwo-phase sample is selected 
in each stratum using simple random sampling at each 
phase. Let n,, and n>, < nj, denote the phase 1 and 
phase 2 sample sizes, respectively, in stratum h. Let S,,, 
and S>, © S,, denote the label sets for the phase 1 and 
phase 2 samples, respectively, in stratum 4. Assume the 
following data are either observed or otherwise known: 


outcome variables: y; WV i€S;;, 


true values: Bj V 1€S>) 
auxilliary variables: x; V i€S,;. 


Further assume that X;, = Yiey, x; is known for 
h = 1, ..., L where U, is the label set for the Ath stratum. 
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2.3.1 Weighted Estimators of M and B 


As a matter of convenience, we shall consider the 
estimation of the bias for an estimator of a population 
total denoted by M. The usual estimator of M = NM is 
the unbiased stratified estimator given by 


Mos = Y Nuiton (2.11) 
h 


where fiz, = Lies, Hi/M2n- The corresponding estimator 
of B = NB is N times the NDR defined in (1.1). For 
stratified samples, it is 

Boo = Yogs = Mor; (2.12) 
where Yo. = LY, Na¥on and Jr, = LViesy, Yi/Non- Note 
that (2.12) does not incorporate the information on y for 
units with labels /€S,, ~ S>,. An alternative estimator 
that uses all the data on y is 


Biosi = Vie = Myer, (2.13) 


where Vise ae LAND in and Vih a ieSiy Yi/Njp- 


A number of model-assisted estimators can be specified 
for two-phase stratified designs. These may take the form 
of either separate or combined estimators (see, for 
example, Cochran 1977, pp. 327-330). Further, the ratio 
adjustments may be applied to either phase | or phase 2 
stratum-level estimators. Because stratum sample sizes are 
typically small in two-phase samples, only combined 
estimators shall be considered here. 

As the emphasis in this paper is on the development of 
the methodology for model-based estimates of measurement 
bias and their evaluation, we shall consider a simple, special 
case of the model (2.1); viz., yp = 0 or the no-intercept 
model. However, generalizations of the no-intercept meth- 
odology to multivariate intercept models do not afford any 
difficulties and will be considered in a subsequent paper. 
Thus, letting yp = 0 in (2.1) we have 


Je = Shir ee: (2.14) 
where y is an unknown constant and we assume ¢; ~ 
(0,02 u;). The least squares estimator of y is ¥ = Pro-/ pres 
where Yo, = Yos/N and jin,, = My,,/N. Thus, a model- 
assisted estimator of pu; 18 Y/Y = posrVi/V25¢ and of M is 


(2.15) 


Using this estimator of M, two estimators of B cor- 
responding to (2.12) and (2.13) are 


Boor = Yose — Mosir (2.16) 


and 


Bisse = Yist — Mosir- Cold) 


A third estimator of B can be obtained via the model 


Vi BX eis (2.18) 
where £8 is a constant and e; ~ (0,02x;). This leads to a 
ratio estimator of Y, 


ay (2.19) 


Thus, the corresponding estimator of B is 


Basir = Yxsir re Msp. (2.20) 

Finally, Sarndal, Swensson and Wretman (1992, p. 360) 
suggest a general estimator of M in two-phase sampling. 
Applying their equation 9.7.2 to the model in (2.14) under 
stratified sampling yields 


p . Pos K 
Mssw = Mosip + (X — X51). 


X51 


O20) 


Note that this estimator is simply (2.15) with the addition 
of the unbiased estimator of zero. The resulting estimator 
may have smaller variance than M),,p if this term is 
negatively correlated with Mj,,p. Likewise, their estimator 
of Y reduces to Y,s-g defined in (2.19). Thus the corre- 
sponding estimator of B is 

Bssw = Yeser — Mssws (2.22) 
which is identical to Bssy = By2s:e plus the second term 
of the right hand side of (2.21). 


2.3.2 Unweighted Estimators of M and B 


Rewrite M as 


M 


NT a ee ee oy wa 
i€S) jest OES; 
(2.23) 


VG) rev rey VAR Ty 


say, where S,.= Up Sops Sum al 2. Lnestratesyaton 
unweighted, model-based estimation is to replace y,; in 
M(,~2) and M,_,) by a prediction, ;, obtained from a 
model. 


Using the model in (2.14), an estimator of 1; is 
hj — Vil Y> 


where now Y = J/j2. Thus, an estimator of M(; _ 2) is 
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Morea) cis 


ced 


i€S| ~ Sp 


SB 


(2.24) 


zr 


2 7 _ 
= — (MJ, — NJr), 
yy 


where J, = Lies, Vil Ng» io. vies, pj/Nz, and Ng = VnNgns 
for g = 1, 2. Further, using the model 
py = Ox; + &), (2.25) 


where 6 is a constant and &; ~ (0, ofx;), we obtain 
(2.26) 


where Xy_s, = Liev~s, X;- Thus, a model based estimator 
of M is 


My = Moy + Ma-2) + M1 


(2.27) 
= Ma) + M-1) 
where May = nN foV1/J2.- 
Likewise, Y can be rewritten as 
SoS oh Hi oe Bias 
i€S| ieU~S] 
(2.28) 
i (acti) 
and we wish to predict y; in Y,_,). Using the model in 
(2.18) a model-based estimator of Y; _)) is 
5 y 
Vas reo Nas} 
1 
and, thus, an estimator of Y is 
YG => Yay + Yay. (2.29) 
Thus, B is estimated as 
Bina Yo syst (2.30) 


Versions of Bos:r, Byasirs Byosir and By which are more 
robust to model outliers may also be constructed. The 
corresponding estimators, denoted by Boor, Brsirs Bostr 
and By, respectively, may be formed by eliminating those 
data points which deviate substantially from the model 
predictions and computing the model-based or model- 
assisted estimators using the remaining data. To illustrate, 
consider the estimator M),,p in (2.15). For this estimator, 
let 
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> (Vai — ¥ Bai)? 
Mhi 


(No, — 1)Siosn = (2.31) 


Unix 


denote the sum of squares of residuals for the model (2.14). 
Then, in calculating the estimator of y, only those units 
in 1€So_ where Sz = (1€S2_2| Vin — VHin| S 3S res,n Juni} 
are used. Denoting this estimator of y as 7, the estimator 
of Mis Mor = Yiss/¥ where ¥ = Pro/ fis; and jis and 
Voor are the stratified means of py; and y; for ieS>,,. The 
other robust model prediction estimators may be computed 
analogously. 

Many other unweighted, model-based estimators may 
be explored in the context of our two-phase design. For 
example, an intercept term may be added to models (2.14), 
(2.18), and (2.25). Further, slope and intercept parameters 
may be specified separately for each stratum or combina- 
tion of strata. 


2.4 Estimation of Mean Squared Errors Using Bootstrap 
Estimators 


Although it is possible, under the appropriate design- 
based or model-based assumptions, to derive closed form 
analytical estimates of the variance of the estimators we 
are considering in this study, we have elected instead to 
use a computer-intensive resampling method. First, we 
seek a method which is easy to apply since there are poten- 
tially many estimators which will be considered in our 
study. Secondly, it is important to evaluate each estimator 
using the same criteria and a consistent method of variance 
estimation is essential to achieving this objective. Thus, 
it is essential that we employ a variance estimation method 
which can be applied to estimators of any complexity, 
under assumptions which are consistent and which do not 
rely upon any model assumptions. It is well-known that 
model-based variance estimation approaches are quite sen- 
sitive to model failure (see, for example, Royall and 
Herson 1973; Royall and Cumberland 1978; and Hansen, 
Madow and Tepping 1983). Royall and Cumberland 
(1981) discuss several bias relevant alternatives including 
the jackknife variance estimator. 

Our approach is similar to that of Royall and Cumber- 
land except rather than using a jackknife estimator, we 
employ a bootstrap estimator of the variance. For inde- 
pendent and identically distributed observations, Efron 
and Gong (1983) show that the bootstrap and the jackknife 
variance estimators differ by a factor of n/(n — 1) for 
samples of size n. Thus, the robustness properties Royall 
and Cumberland demonstrate for the jackknife estimator 
also hold for the bootstrap estimator. 

Other properties of the bootstrap estimator have led us 
to choose it above other resampling methods. The jack- 
knife and balance repeated replication (BRR) methods are 
not easily modified for the two-phase sampling design of 
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our study. However, the bootstrap is readily adaptable to 
two-phase sampling. Further, Rao and Wu (1988) provide 
evidence from a simulation study that the coverage proper- 
ties of bootstrap confidence intervals in complex sampling 
compare favorably to the jackknife and BRR. 

Our general approach extends the method developed 
by Bickel and Freedman (1984) for single phase, stratified 
sampling, to two-phase stratified sampling. Since the 
bootstrap procedure is implemented independently for 
each stratum, we shall, for simplicity, describe the method 
for the single stratum case. 


2.4.1 Estimation of Variance 


Extending the bootstrap method to two-phase sampling 
is not simply a matter of subsampling the single phase 
bootstrap samples. Recall that true values are known only 
for the units in S, and, therefore, the bootstrap sampling 
scheme must necessarily confine the selection to units in 
S5. Therefore, let S$; and S, denote the phase 1 and phase 2 
samples, respectively, selected from U using SRSWOR. 
Let S; _> denote the label set, S; ~ S). Let = O(S, _>,S)) 
denote an estimator of 8 which may be a function of the 
observations corresponding to units in both S, and S, _>. 
Define N, 1, 12 and n, _, as the sizes of sets U, S,, Sy and 
S; ~2, respectively. Consider how the bootstrap is applied 
to obtain estimates of Var(0). 

The simplest case is when N/n, is an integer, say k. 
First, we form the psuedo-population label set 

UA= UA (2) U UA (1~2)> (2.32) 
where U4.) consists of k copies of the units in S, and 
U4 (1 ~2) consists of k copies of the units in S; _5. We then 
perform the following three steps: 


1. Draw a SRSWOR of size n, from U%,>) and denote 
this set by S}. 

2. Draw a SRSWOR of size n,_, from U%4,;~2) and 
denote this set by Sf_>. 

3. Compute O* = 0, (S¥_>, S¥) which has the same func- 
tional form as 0(S;_>, S>), but is computed for the 
ny = ny. + ny unitsin Sf = Sf_, U S}. 
Repeat steps 1 to 3 some large number, Q, times to 

obtain OF, ..., OG. Then, an estimator of Var (8) is 


Q A\ x Ay x) 2 
A 0* — O°’ 
Vargss(O) = y a gaa a ; 


q=4 


(2.33) 


where 0* =¥ Ve 0+/Q. 

Using the methods of Rao and Wu (1988), it can now 
be shown that vargss(9) is a consistent estimator of 
Var(9). If N = kn, + r, where0 < r < n,, the procedure 
is modified as follows using the Bickel and Freedman 


procedure. First, form the pseudo-population U% as above 
consisting of kn, units. In addition, form the pseudo 
population UZ = Ugy,-2, U Us,2) of size (kK + 1)ny 
where U3,; ~2) and Ug,>) consist of kK + 1 copies of the 
labels in S;_> and S5, respectively. Then, for aQ of the 
bootstrap samples, select Sf = Sf_, U S3 from U} and for 
(1 — a)QO samples, select Sf from the psuedo-population, 
Uz using the three-step procedure described above, where 


+= (-2) (#5) 


2.4.2 Estimation of Bias and MSE 


(2.34) 


The bootstrap procedure can also provide an estimate 
of estimator bias. The usual bootstrap bias estimator 
(see Efron and Gong 1983; Rao and Wu 1988) is 
b(8) = O* — © where 0* = Y,07/Q and @ is the 
estimate computed from the full sample. Note that 
O*(qg = lotsa) and 6 have the same functional 
form and are based upon the same model assumptions. 
Thus b(@) does not reflect the contribution to bias due 
to model failure. We propose an alternative estimator of 
bias which we conjecture is an improvement over b(O). 

Recall from (2.4) that B = E(y; — y;) where E(-) 
denotes expectation over both the measurement error and 
sampling error distributions. Thus, B may be rewritten as 
B= ype (Yn p) Nowhere: YA=5E (yy, |-2 iasSincesy, 
is unknown and unobservable for all i¢U, B is also 
unknown and unobservable. Therefore, we shall construct 
a pseudo population resembling U, denoted by U*, such 
that B* = E*(y; — p;) is known, where E*(-) is 
expected value with respect to both the measurement error 
and the sampling distributions associated with U*. 

Let U* = Ut 2, Uj where. UF consists of ka — Npittey 
copies of the units in S,,. Here we have assumed ky, is an 
integer, but we will subsequently relax the assumption. 
Further, denote by y} the value of the characteristic 
for the unit 7¢U*. This value is equal to the y; for the 
corresponding unit in S,;. Thus, the population total of 
the yPis Y= Vv? Sali gto). detmedumeaI3)r 
Analogously, define the true value for unit i¢U* as pj) = pu; 
for 7€¢U* corresponding to jéS,. For j€S;_3, py 
is unknown; however, for our pseudo-population we 
could generate pseudo-values for the yw} such that 
M* =Y icy wt = Mo where M;,, is defined in (2.11). 
Thus, for U*, B* = Yig — Moy = Bj defined in (2.13). 
As we shall see, it is not necessary to generate the pseudo- 
values for 4; in order to evaluate the bias in the estimators 
of B*. 

Note that under stratified sampling, U* = U%, as 
defined in Section 2.4. Further, the bootstrap procedure 
described in this section is equivalent to repeated sampling 
from U* and the alternative estimators 6), t. Bs 6, of B 
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may also be considered estimators of B*. Since B* is 
known, the bias of 6 as an estimator of B* is B* = 0 — B* 
and the corresponding MSE may be estimated as 


MSE = )~ (6, — B*)/Q 
q 


vatgss(9) + (O* — B*)?, (2.35) 


where varpss(9), oe and @* are defined in Section 2.4. 
It can be easily verified that these results still hold when 
k, is non-integer. 

Thus, the bootstrap procedure provides a method for 
evaluating the MSE of alternative estimators for 
estimating B*. Further, the pseudo-population U* is a 
reconstruction of U based upon copies of the values for 
the units in S, and S5. Thus, it is reasonable to use B* and 

MSE* to evaluate alternative estimators of B. 


3. APPLICATION TO THE AGRICULTURAL 
SURVEY 


3.1 Description of the Survey 


The National Agricultural Statistics Service (NASS) 
annually conducts a series of surveys which are collectively 
referred to as the Agricultural Survey (AS) program. The 
purpose of these surveys is to collect data related to specific 
agricultural commodities at the state and national levels. 
Each December in the years 1988-1990, reinterview studies 
designed to assess the measurement bias in the data col- 
lected by Computer Assisted Telephone Interviewing 
(CATI) were conducted in six states: Indiana, Iowa, 
Minnesota, Nebraska, Ohio, and Pennsylvania. The reinter- 
view techniques employed in these three studies are very 
similar to those used by the U.S. Census Bureau (see, for 
example, Forsman and Schreiner 1991). However, unlike 
the Census Bureau’s program, the major objective in the 
NASS studies is the estimation of measurement bias rather 
than interviewer performance evaluation. 

As noted above, only AS responding units whose 
original interview was conducted by CATI were eligible 
for selection into the reinterview sample. The reasons for 
this restriction on sampling were primarily cost, timing, 
and convenience. However, a large proportion of the AS 
is conducted by CATI and, thus, information regarding 
AS measurement bias for this group would provide impor- 
tant information for the entire AS program. 

For the NASS reinterview studies, the interviewing staff 
consisted of a mix of field supervisors and experienced 
field interviewers. This interviewing staff, which was a 
separate corps of interviewers from those used for CATI, 
conducted face-to-face reinterviews in a subsample of AS 
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units for a subset of AS survey items. To minimize any 
problems that respondents may have with recall, the 
reinterviews were conducted within 10 days of the original 
interview. Differences between the original AS and reinter- 
view responses were reconciled to determine the ‘‘true’’ 
value. Considerable effort was expended in procedural 
development, training, and supervision of the reinterview 
process to ensure that the final reconciled response was 
completely accurate. For the most part, the wording of the 
subset of AS questions asked in the reinterview was iden- 
tical to that of the parent survey. The reinterviewers 
attempted to contact the most knowledgeable respondent 
in order to ensure the accuracy of the reconciled values. 
In this report, only the 1990 data are analyzed. Table 1 
presents the reinterview sample sizes for this study. 


Table 1 
Sample Sizes by Survey Item 


Item z i z 
U S, S, 
All wheat stocks 108,267 8,176 Le IS7 
Corn planted acres 225,269 8,211 Het ii 
Corn stocks 225,269 7,990 WLS) 
Cropland acreage 278,045 8,274 1,141 
Grain storage capacity 207,460 8,126 1,104 
Soybean planted acreage 171,761 8,211 WeSG 
Soybean stocks 171,761 8,113 1,130 
Total land in farm - 276,450 8,309 1,159 
Total hog/pig inventory 248,571 8,247 1,142 
Winter wheat seedings 108,267 8,211 1,150 


3.2 Comparison of the Estimators of M and B 


Using the December 1990 Agricultural Survey and its 
corresponding reinterview survey data, the estimators 
developed in the previous section were compared. Estimates 
of standard errors and mean squared errors were computed 
using the Bickel-Freedman bootstrap procedure described 
in Section 2.4, with O = 300 bootstrap samples. Table 2 
displays the results for six of the estimators: B>,,, the 
traditional difference estimator; By»,,p, the weighted ratio 
estimator; B,>.-r, the robust (outlier deletion) version of 
Bosr; Bssw, the Sarndal, Swensson and Wretman esti- 
mator; By, the unweighted model-based estimator; and 
By, the robust (outlier deletion) version of By. 
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3.3. Summary of Results 


Table 2 presents a summary of the results from our 
study. The first data column is the known value of 
B* = E(yj — p;), the bias parameter for the pseudo- 
population, U*. The other data columns contain the values 
of the estimators with their standard errors in parentheses, 


where s.e. (9) = {var pss(9). The last four rows of the 
table correspond, respectively, to: 


(a) the number of items (out of 10) for which a 95% con- 
fidence interval contains B*; 

(b) the average coefficient of variation (C.V.); 

(c) the average square root of MSE (RMSE); and 

(d) the average absolute relative bias. 


A striking feature of these results is the large disparity 
among the six estimators across all commodities; par- 
ticularly for All Wheat Stocks. For this commodity, the 
range of estimates is — 94.2 to 103.2. Also indicated (by 


the t symbol) in Table 2 is whether a 95% confidence 
interval, i.e., [Q@ — 2s.e.(6),0 + 2s... (Q) ], covers the 
parameter B*. The best performer for parameter coverage 
is Bssy which produced confidence intervals that covered 
B* for eight out of ten commodities. B,,, was the next 
best with six and By was third with five. The traditional 
ratio estimator and its robust version were the worst per- 
formers with only one commodity having a confidence 
interval covering B*. 

Application of the mean squared error criterion presents 
a different picture. Here, By emerged as the estimator 
having the smallest average root MSE. However, Bey 
and B,,, are not much greater. Further, Bssy was the 
estimator having the smallest average absolute relative 
bias. Only two commodities were estimated with signifi- 
cant biases using this estimator. Thus, it appears from 
these results that Bssy is the preferred estimator using 
overall performance as the evaluation criterion. 


Table 2 
Comparison of Estimators with, B*, the Pseudo-Population Value of the Biast 


Characteristic Be B,., 
All wheat stocks 42.3 —6.1 
(12.3) 
Corn planted acreage —1.8 iil 
(1.1) 
Corn stocks — 6.4 —5.4t 
@eS) 
Cropland acreage 27.0 — 19.6 
(8.3) 
Grain storage capacity = )53h/ 1.4¢ 
(3.7) 
Soybean planted acreage —4.4 0.8 
(0.8) 
Soybean stocks — 0.01 2.81 
(3.1) 
Total land in farm — 20.0 — 24.7% 
(10.4) 
Total hogs/pigs inventory —0.1 — 2.1 
(0.9) 
Winter wheat seedings — 0.6 — 0.5} 
(0.4) 
Number of items where C.I. covers B* 6 
Average C.V. 1.01 
Average RMSE 1392 
Average | Relbias | 30.8 


{ Standard errors in parentheses. 
t 95% confidence interval covers the pseudo population parameter. 


B X2stR Bose B SSW B M By 
103.2 — 94.2 —0.9t 19.2% 10.6% 
(17.6) (16.5) (24.8) (16.5) (16.7) 

sez 10.1 0.3t —4.7t —5.0 
(1.3) (1.1) (2) (1.9) (ESS) 
2.4 OW —6.5t —7.9t —9.3t 
(1.6) (1.3) (1.6) (2.4) (2.2) 
— 15.0 7.0 — 19.6 — 36.8 —12.8 
(8.3) (3.1) (8.2) (11.0) (4.0) 
32.33 29.5 —0.1t —6.9 — 6.8 
(157) (2.6) (3.9) (3.0) (2.5) 
13.0 9.9 — 0.3 —2.9 —2.7 
(1.0) (0.9) (1.0) (1.1) (1.0) 
23 5.0 0.2t —11.0 —8.8 
(2.9) (2.3) (3.5) (3.6) (3.4) 
— 18.84 —2.6 —25.75 —44.5t —21.2 
(12.5) (7.6) (10.7) (13.4) (5.8) 
3.4 — 0.04 —2.2} —2.5t —1.6t 
(1.1) (1.0) (IB) (3) (1.0) 
3.8 1.8 —1.2t : ’ 
(0.6) (0.5) (0.6) (0.4) (0.4) 
1 1 8 5 3 
30 ileal 9.5 41 48 
22.4 Zed 12.9 14.9 10.8 
220.0 53.4 4.9 Sat 91.3 
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4. CONCLUSIONS AND RECOMMENDATIONS 


In this article, we developed a general methodology for 
constructing and evaluating weighted and unweighted 
model prediction estimators of measurement bias for 
stratified random, two-phase sample designs. The proposed 
estimators incorporate information on the observations, 
y, from the first phase sample, and an auxilliary variable, 
x. Model robust versions of the estimators were also con- 
sidered and evaluated. The ultimate goal of model predic- 
tion estimation is to identify estimators which make 
“‘optimal’’ use of the data (y, », x). The general estima- 
tion and evaluation methodology for achieving this goal 
was illustrated for the ordinary regression model with no 
intercept. However, the methodology can be easily extended 
to multivariate, intercept models. 

Our proposed evaluation criteria are based upon esti- 
mates of bias, variance, and mean squared error computed 
using a bootstrap resampling methodology. The method 
of Bickel and Freedman was extended to two-phase 
sampling for this purpose. It was shown both analytically 
and empirically that the usual NDR estimator is not 
optimal under the model prediction approach to estimating 
measurement bias. Our analyses found that, for the six 
estimators we considered, the estimator derived from the 
work of Sarndal et a/. (1992), was the best overall 
estimator by the bootstap evaluation criteria. 

Incorporating auxiliary information into the estimation 
of measurement bias creates a number of practical prob- 
lems which may increase the costs and reduce the timeliness 
of producing the estimates. First, the auxiliary variable, 
xX, must be available, at least in aggregate form, for all 
socioeconomic and geographic domains for which model 
prediction estimates are desired. This could be a large data 
management task. Further, the complexity of the variance 
estimator using analytical methods increases with the 
complexity of the bias estimator. Although simpler, the 
bootstrap variance estimation method can be prohibitively 
expensive if computer time must be purchased. However, 
these difficulties are not insurmountable, especially if a 
high-powered microcomputer is available. Further, given 
the cost of reinterview surveys for estimating measurement 
bias, even moderate increases in precision in the bias 
estimators can result in substantial cost savings. 

The model prediction approach has the potential for 
extracting the maximum information on response bias 
from reinterview surveys and thus model prediction 
estimators will usually be more efficient than the tradi- 
tional net difference estimator. In addition, the model 
prediction approach may also offer a means for extra- 
polating estimates of bias to areas which were not sampled. 
As an example, in the NASS application, the reinterview 
sample was drawn only from the CATI areas for reasons 
of operational convenience and cost efficiency. However, 
by using prediction models which are functions of the 
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original responses and other available characteristics, it 
may be possible to predict the measurement bias in the 
non-CATI survey areas from the local characteristics of 
these areas - a type of ‘‘synthetic’’ estimation. Although 
this application of model-based estimation was not con- 
sidered in this paper, it is a natural extension of the meth- 
odology and one which will be evaluated in a subsequent 
study. 

Also for future research, we intend to incorporate 
multivariate, intercept models in the estimation of mea- 
surement bias. Since the bootstrap evaluation criteria 
developed in this article are general, no changes in the 
evaluation methodology are required to handle the addi- 
tion of variables in the estimation models. Further, the 
model assumptions and the methods for handling outliers 
will be refined and evaluated in a subsequent paper. 
Finally, we need to explore the effect on estimation of 
departures from the model assumptions, particularly the 
assumption that the reinterview observation is without 
error. As Fuller (1991) has shown, if the reinterview is 
fallible but unbiased, the variance of the predicted values 
increases but the predictions are still unbiased. Thus, 
under these assumptions, one could explore the relative 
precision of the alternative estimators of measurement bias 
in order to determine the robustness of the model predic- 
tion approach. 
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Model-Based Estimation of Record 
Linkage Error Rates 


J.B. ARMSTRONG and J.E. MAYDA! 


ABSTRACT 


Record Jinkage is the matching of records containing data on individuals, businesses or dwellings when a unique 
identifier is not available. Methods used in practice involve classification of record pairs as links and non-links using 
an automated procedure based on the theoretical framework introduced by Fellegi and Sunter (1969). The estima- 
tion of classification error rates is an important issue. Fellegi and Sunter provide a method for calculation of classifica- 
tion error rate estimates as a direct by-product of linkage. These model-based estimates are easier to produce than 
the estimates based on manual matching of samples that are typically used in practice. Properties of model-based 
classification error rate estimates obtained using three estimators of model parameters are compared. 


KEY WORDS: Mixture model; Latent variable model; Iterative scaling. 


1. INTRODUCTION 


Computer files containing information about individuals, 
businesses or dwellings are used in many statistical applica- 
tions. The linking of records that refer to the same entity 
is often required. The process of linking records referring 
to the same entity is called exact matching. If all records 
involved in an application have been accurately assigned 
a unique identifier, exact matching is trivial. Record 
linkage methods deal with the problem of exact matching 
when a unique identifier is not available. In that case, each 
record typically includes a number of data fields containing 
identifying information that could be used for matching. 
Problems in matching are due to errors in these data or 
due to the same value for a particular field being valid for 
more than one entity. 

Applications of record linkage include the undupli- 
cation of lists of dwellings or businesses obtained from 
various sources to create survey frames. In addition, record 
linkage is widely used in applications related to health and 
epidemiology. Work in this area typically involves matching 
records containing information on individuals in industrial 
or occupational cohorts to records documenting the illness 
or death of individuals. For example, record linkage meth- 
odology for follow-up studies of persons exposed to radia- 
tion is discussed in Fair, Newcombe and Lalonde (1988). 

The record linkage problem can be formulated using 
two data files that correspond to two populations. Each file 
may contain information for all entities in the corresponding 
population or information for a random sample of 
entities. The file A contains N, records and the file B 
contains Nz records. The set of record pairs formed as the 
cross-product of A and B is denoted by C ={ (a,b); 


a€A,beB}. C contains N = N, : Ng record pairs. The 
objective of record linkage is to partition the set C into two 
disjoint sets - the set of true matches, denoted by M, and 
the set of true non-matches, U. 

The theoretical framework introduced by Fellegi and 
Sunter (1969) is the basis of a great deal of applied work. 
For each record pair, a decision is taken concerning whether 
or not the records refer to the same entity after examining 
data recorded on files A and B. The possible decisions are 
link (A,), non-link (A3) and possible link (A,). There 
are two types of errors. First, decision A; may be taken 
for arecord pair that isa member of U, the set of true non- 
matches. Second, decision A; may be taken for a record 
pair that is a member of set M, the set of true matches. 
Acceptable levels of classification error are specified 
before the files are linked. A record pair is classified as a 
possible link if the data do not provide sufficient evidence 
to justify classification of the pair as a link or non-link at 
error levels less than or equal to those specified. Accurate 
estimation of classification error rates associated with 
various decision rules is necessary to determine an 
appropriate rule. The classification error rate for true non- 
matches is P(A, | U). The error rate for true matches is 
P(A;| M). 

Estimates of classification error rates can be obtained 
by selecting a sample of record pairs from the set C and 
manually determining the true match status of sampled 
pairs. Applications of this approach are described in 
Bartlett et a/. (1993). Sampling may be both costly and 
cumbersome to implement, particularly when the same 
linkage must be done for a number of pairs of files, each 
with slightly different characteristics. Belin and Rubin 
(1991) describe another method of error rate estimation 
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that requires true match status for record pairs in a pilot 
study. In contrast to the straightforward sampling approach, 
the Belin-Rubin method provides a framework for the 
application of information obtained from the pilot study 
to larger linkages involving similar data. 

The Fellegi-Sunter framework provides a method for 
calculation of error rate estimates using estimates of proba- 
bilities that record pairs will agree on various combinations 
of data fields. Calculation of these model-based error rate 
estimates is straightforward and manual determination 
of the true match status of record pairs is not required. 
However, they often have poor properties in applied work. 
See, for example, Belin (1990). In this paper, the potential 
for improvement of the properties of model-based error 
rate estimates through careful estimation of agreement 
probabilities is examined. 

Three alternative estimation methods are evaluated. 
The approaches described use only the information on 
files A and B. They do not rely on auxiliary information. 
Model-based error rate estimates obtained using each 
alternative are compared with actual error rates using 
both synthetic data that incorporate important charac- 
teristics of data from health applications of record 
linkage, and information from an actual record linkage 
application. 

The plan of the paper is as follows. Section 2 includes 
details of the model-based classification error rate estima- 
tion method introduced by Fellegi and Sunter. The model 
for agreement probabilities that forms the basis of subse- 
quent discussion of estimation methods is also specified. 
Two estimation methods that rely on an important inde- 
pendence assumption are described in Section 3. A third 
alternative that does not require independence is discussed 
in Section 4. The results of comparisons of the three 
approaches using synthetic data are reported in Section 5. 
The results of evaluation work with information from a real 
application are described in Section 6. Section 7 contains 
some concluding remarks. 


2. THEORETICAL CONCEPTS 


Relevant aspects of the theory for record linkage devel- 
oped by Fellegi and Sunter (1969) are summarized in this 
section. In the Fellegi-Sunter framework, estimates of 
classification error rates are calculated using estimates of 
probabilities of agreement on various combinations of 
data fields. Applications of the theory of Fellegi and 
Sunter usually involve the assumption that the probability 
that a record pair will agree on a particular data field is 
independent of the results of comparisons for other fields. 
The theory is nevertheless very flexible, allowing for any 
pattern of dependence between results of comparisons for 
different data fields. A parameterization of dependence 
in terms of loglinear effects is given. 


Armstrong and Mayda: Model-Based Linkage Error Rates 


2.1 Model-Based Classification Error Rate Estimation 


To obtain information related to the classification of 
a record pair as a link (A,), non-link (A;) or possible 
link (A), data fields containing identifying information 
are compared. In an application involving records refer- 
ring to persons, separate comparisons of family names, 
given names, and dates of birth might be performed. The 
outcome of a comparison is a numerical code representing 
a statement like ‘‘names agree’’, ‘‘names disagree’’, 
‘‘name missing on one or both files’’, ‘‘names agree and 
both are George”’ or ‘‘names disagree but their first two 
characters agree’’. The outcome codes used in applied 
work differ between applications and between comparisons 
in the same application. The smallest number of outcome 
codes that can be used for any comparison is two - corres- 
ponding to agreement and disagreement. An outcome 
code corresponding to ‘‘missing on one or both files’’ is 
usually needed in applied work. The agreement outcome 
may be replaced by a number of value-specific outcomes 
(such as ‘‘names agree and both are George’’). Certain 
disagreements may be coded as partial agreements (such 
as ‘‘names disagree but their first two characters agree’’). 

For present purposes, we consider agreement and disa- 
greement outcomes only. In the case of K matching fields, 
we introduce the outcome vector x/ = (x4, x4, ..., x) 
for record pair j. We have x, = 1 if record pair j agrees 
on data field k and x4, = Oif record pair j disagrees on 
data field k. 

Newcombe ef al. (1959) introduced the idea that decisions 
concerning whether or not a pair of records represent the 
same entity should be based on the ratio 


R(x) = P(x| M)/P(x| U), (1) 


where. x = (%1.2%95 1.2.4 Xe 1S. the: seneric outcome 
vector, P(x | M) is the probability that comparisons for 
a record pair that is a true match will produce outcome 
vector x, and P(x | U) is the probability of x for a record 
pair that is a true non-match. The optimality of record 
linkage methods involving this ratio was demonstrated by 
Fellegi and Sunter. 

In the Fellegi-Sunter framework, a linkage rule assigns 
a probability of each classification decision (A;, A, and 
A3) to each outcome vector. The decision function cor- 
responding to outcome vector x is d(x) = (P(A,| x), 
P(A;,| x), P(A3| x)). Acceptable rates of classification 
error for true non-matches and true matches are specified 
before linkage is conducted. We denote these pre-specified 
error rates by uw and ) respectively. Among the class of 
record linkage rules satisfying the relations P(A, | U) < yp 
and P(A;| M) < X for fixed values of uw and X, Fellegi 
and Sunter define the optimal linkage rule as the rule that 
minimizes P(A), the probability that a record pair will be 
classified as a possible link. The optimal rule has the form 
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d(x/) = (1,0,0) if w/ > 7, 
d(x/) = (P,,1- P,0) if o/ = 7, 
d(x!) =(0,1,0)) if. a <'o! <o7y; (2) 


déx!)= (Os), —Pyy Py) o if wf =075 


d(x/) = (0,0,1) if wi< 1 


where 7; = 7, the ‘‘weight’’ w/ is defined as w/ = 
log(R(x/)) and P, and P) are positive constants in the 
interval [0,1). (Refer to Fellegi and Sunter (1969) for full 
details.) Determination of 7, and 7, requires the estimation 
of classification error rates corresponding to various choices 
for these threshold values, underscoring the importance 
of accurate estimation of classification error rates in the 
Fellegi-Sunter framework. 

Model-based estimates of classification error rates can 
be calculated using estimates of outcome probabilities for 
true matches and true non-matches. Let P(x| M) and 
P(x | U) denote estimates of the probabilities of outcome 
vector x for true matches and true non-matches and denote 
the ratio of these estimates by R(x). The model-based 
estimate of the classification error rate for true matches 
based on decision rule (2) is 


Meagan) Play + Peony P(x d)a }G) 
x€L (72) x€Q(72) 


where L.(7,) = {x; log(R(x))°<72} and Q(7) = 
(astlog(R (x)= 75%. 


The model-based estimate of the classification error 
rate for true non-matches is 


nee | oe Cie) a aed) 
X€G(7}) x€Q(7}) 


where G(7,) = {x; log(R(x)) > 7} and Q(7,) = 
fx los (R(x) ) =47)). 


2.2 A Model For Outcome Probabilities 


Calculation of model-based classification error rate 
estimates requires estimation of P(x | M) and P(x| U) 
for each of the 2* possible values of x. The probability 
density function for x is a mixture of two probability den- 
sities given by 


Pi WP(x iM) th) sp) P(x |-U),15 f) 


where p is the probability that a record pair chosen at 
random is a true match. The outcome probabilities depend 
on the frequency distributions of identifiers for entities 
represented on files A and B, as well as the probabilities 
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that errors are introduced when identifiers are recorded on 
the files. Fellegi and Sunter (1969, pp. 1192-1194) describe 
a method of estimating agreement probabilities involving 
their definition in terms of frequency distributions and error 
probabilities. They recommend use of the method when 
prior information is available. 

In the present paper, we consider situations in which 
the data on files A and B and the outcome vectors x’, 
jJ = 1, 2, ..., N, represent the only information available 
for estimation of outcome probabilities. A loglinear structure 
for the outcome probabilities is the most general parame- 
terization. The saturated loglinear model for outcome 
probabilities for true matches is 


log(P(x| M)) = M(0) + M(1),, + M(2)x, + ..- 
+ M(K)xy + M(1) M(2)xi x5 + 


+ M(K ~ 1) M(R)xg_ xg too 


tM) M(2) oe M(K)iaonet xe © ©) 
with the usual restrictions 
yesh Bes el ae be ba Meo 


24) 


VY MIM) .0 = Ly MIMD) x;,.07, = 9 
xy *J2 


WV dhiediys etc., 


as well as the restriction 


MP. P(x|M) = 1. 


x 


The saturated model for P(x| U) is analogous. 


If saturated loglinear models for P(x | M) and P(x| U) 
are employed, the density function includes 2+! — 1 
unknown parameters. It is not possible to identify all these 
parameters when no auxiliary information is available. In 
order to obtain a model that can be identified and to 
simplify the estimation problem, the assumption that the 
outcomes of comparisons for different data fields are 
independent is often employed. Under the assumption of 
independence, we denote the probabilities of agreement 
among record pairs that are true matches and true non- 
matches, respectively, by 


Tae katt 2. K, 


my = P(X, 


un = 2X OG: Ll Ge (PO eee 
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Outcome probabilities can be written as 


K 

P(x|M) = [J me&C -— myo, 
k=1 
K 

P(x| U) = TT wee (1 — uy). 
k=1 


This model involves 2 - K + 1 unknown parameters, 
namely (m, u, p), where m =(m,, m2, ..., mx), 
uU =(Uj, Un, ..., Uz). There are, of course, a number of 
intermediate models between the saturated model and the 
independence model. Methods that can be used to estimate 
the independence model are described in Section 3. Esti- 
mation of intermediate models is discussed in Section 4. 


3. ESTIMATION UNDER INDEPENDENCE 
ASSUMPTION 


3.1 Method of Moments 


A methods of moments estimator of P(x| M) and 
P(x | U) can be employed in the case of independence. The 
estimator is based ona system of 2 - K + 1 equations that 
provide expressions for functionally independent moments 
of x in terms of the parameters. The equations are 


K K K 
e(T]%) =pN][ ™+ ( -p) NTI Ur, 


k#i ki k#i 


ERX) =aDNiee le) ING toa ee ee 
(7) 


K K K 
e( TI) = pNT]I pial -p)NJT] Up. 
k=1 


k=1 k=1 


To obtain estimates of the parameters using the method 
of moments, it is necessary to solve the equations after 
expectations have been replaced by averages calculated 
using record pairs in C. The equation system for K = 3 
was given by Fellegi and Sunter, who also derived a closed 
form solution that exists if some mild conditions are 
satisfied. Their paper included a word of caution concerning 
use of the method in the case of departures from independ- 
ence. For K > 3, aclosed form solution is not available 
but standard numerical methods can be used. Parameter 
estimates obtained using the method of moments are statis- 
tically consistent if the independence assumption is true. 


3.2 Iterative Method 


The iterative method was developed by record linkage 
practitioners. Although the method is not based on the 
probability distribution of the outcome vector, it does 


Armstrong and Mayda: Model-Based Linkage Error Rates 


make use of the independence assumption. Application of 
the iterative method is described by several authors, 
including Newcombe (1988). Statistics Canada’s record 
linkage software, CANLINK, is set up to facilitate use of 
the iterative method. 

The method requires initial estimates of the agreement 
probabilities for true matches and non-matches. For true 
matches, guesses based on previous experience must be 
employed. To obtain initial estimates of agreement proba- 
bilities among record pairs that are true non-matches it is 
typically assumed that these probabilities are equal to the 
probabilities of agreement among record pairs chosen at 
random, namely that, 


Up = P(x, = 1), Ko | Pee ern hes 


Suppose that J(k) different values for data field k 
appear on file A and/or file B. Denote the frequencies of 
these values on file A by fi4, fxa,-- +» Sse) and denote 
the file B frequencies by 241, 842, - --» Sks(k)- For a partic- 
ular value one, but not both, of the counts may be zero. 
The initial estimate of u, is 


J(k) 
ie = Y) (fai &j)/N- (8) 
je! 


Given these probability estimates, initial sets of matches 
and non-matches, denoted by M° and U® respectively, 
are obtained using a decision rule 


HEM if ea 57: 


We Loa th we ace To 

Next, frequency counts among record pairs in the sets 
M° and U°® are used as new estimates of agreement 
probabilities. These estimates are used to obtain new sets 
of matches and non-matches and the iterative process is 
continued until consecutive estimates of agreement proba- 
bilities are sufficiently close. 

In most applications, the assumption that the probability 
of agreement among record pairs that are true non-matches 
is equal to the probability of agreement among all record 
pairs is a good one and iteration does not lead to any 
important changes in estimates of non-match agreement 
probabilities. However, the first iteration often produces 
large changes in agreement probability estimates for true 
matches. Typically, there are no substantial changes at the 
second iteration. 

It should be noted that the statistical properties of the 
iterative method are unclear. In practice, performance 
of the method will depend on the choice of the initial 
thresholds ae Fy These thresholds are typically chosen 
subjectively. The simulations reported in Section 5 provide 
information about the effects of various initial thresholds. 
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4. RELAXING THE INDEPENDENCE 
ASSUMPTION - ESTIMATION 
USING ITERATIVE SCALING 


Methods of estimation for latent variable models can 
be used to estimate agreement probabilities when the 
dependence between outcomes of comparisons for different 
matching fields is parameterized in terms of loglinear 
effects. Winkler (1989) and Thibaudeau (1989) have 
estimated agreement probabilities using loglinear models 
including all interaction terms up to third or fourth order 
to parameterize dependencies. The formulation presented 
here facilitates use of loglinear models including selected 
interactions. Match status can be considered a latent 
variable with two levels (true match and true non-match). 
Let co, and c, , denote the numbers of true non-matches 
and true matches, respectively, with outcome vector x in 
arecord linkage application involving K matching variables. 
These counts are, of course, unobservable since the value 
of the latent variable for each record pair is unknown. 
Instead, c, = Co, + C1, 1S observed. 

Using the parameterization of dependence in terms of 
loglinear effects and a saturated model for true matches, 
we can write 


log(c;,/(Np)) = M(0) + M(1)x, + M(2),, +B dys 
VLGE VAM CIVIVE (2) 9 cp oes 
TROLS NMR) yet ss 


+ M(1)M(2) ... M(K) yi, sxe 
with the usual restrictions. A similar expression for true 
non-matches is available. The latent variable model corre- 
sponding to these saturated loglinear models is 


logles/We)-=-G(0)-+-Zet-GCh) gts 


+ G(K) xp + ZG oxy + oe. + ZG(K) 5p 


PIC ACO Lak yt Uy 


PUZGRGR) LMG ey eer shor. 
where the index s has value zero for true non-matches and 
one for true matches, w) = (1 — p)Nand w,; = pN. The 
parameters are analogous to the parameters of a saturated 
loglinear model for a contingency table of dimension 
2**!. The usual restrictions apply. For example, the term 
ZG(1)..., represents the interaction of the latent variable 
and the first matching variable and 


ZG) sx, = Vy ZG) s,x, = 0. 
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This model conforms to the general latent variable 
model of Haberman (1979, p. 561). Additional restrictions 
must be imposed to identify and estimate the parameters. 
For simplicity, we will consider only hierarchical models. 
In addition, we restrict attention to models that allow all 
non-zero effects to interact with the latent variable. 

In subsequent discussion we will denote latent variable 
models using symbols G(1), G(2), ..., loglinear models 
for true matches using M(1), M(2), ... and loglinear 
models for true non-matches using U(1), U(2),.... 
In the case of four matching variables, for example, the 
model G(1)G(2), G(3), G(4) is a latent variable model 
including a general level term, main effects for all four 
matching variables and a term for the interaction of mat- 
ching variables one and two, as well as a main effects term 
for the latent variable (the interaction of the general level 
term and the latent variable), terms for the interaction of 
each matching variable and the latent variable and a term 
for the interaction of matching variables one and two and 
the latent variable. The model includes 12 parameters that 
must be estimated. The number of parameters that must 
be estimated in one of the latent variable models considered 
here is twice the number of parameters in the corresponding 
loglinear model. 

The iterative scaling method of Haberman (1976) can 
be used to estimate latent variable models. The Haberman 
estimation method operates by raking tables that contain 
estimated counts for each outcome among true matches 
and true non-matches. Denote the estimated counts for 
outcome vector x after / iterations of the Haberman 
algorithm by C{, and Co, for true matches and true non- 
matches, respectively. Starting values C?., and C},, can 
be constructed using estimates of agreement probabilities 
and the proportion of true matches obtained under the 
independence assumption. Each iteration of the algorithm 
involves a series of raking operations on the current table 
for true matches and the analogous rakes on the current 
table for true non-matches. Using the notation for hierar- 
chical models introduced above, a set a raking operations 
is performed for each of the interaction terms that define 
the model. For four matching variables and the model 
G(1)G(2), G(3)G(A4), two sets of raking operations are 
performed - one for the G(1)G(2) interaction and a 
second for the G(3)G(4) interaction. For each iteraction, 
one raking operation is performed for every level of the 
corresponding classification variable. Let S,, denote the 
set of outcome vectors at level / of term g. The raking oper- 
ation on the table of true matches at iteration / for level 
/ of term g involves computation of 
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The algorithm is terminated when changes between 
estimated counts for consecutive iterations are smaller 
than a given tolerance. 

Haberman (1976) notes that the iterative scaling algo- 
rithm may converge to a local maximum of the likelihood 
function rather than to the maximum likelihood estimate. 
Experiments with different starting values using data sets 
employed in the evaluation reported in Section 5 did not 
yield any examples of this problem. 


5. COMPARISON OF ESTIMATION 
METHODS - SYNTHETIC DATA 


In this section, the results of comparisons of the estima- 
tion methods described in Section 3 and Section 4 are 
presented. The comparisons involved application of each 
approach to a series of synthetic data sets generated using 
Monte Carlo methods. 

Synthetic data records containing four personal iden- 
tifiers (family name, middle initial, given name, date of 
birth) were employed. Information on possible values of 
each identifier, as well as their relative frequencies, was 
taken from the Canadian Mortality Data Base for 1988. 
This database, which is frequently used in health applica- 
tions of record linkage, contains a separate record for each 
individual death. 

The independence assumption was violated among true 
matches in each synthetic data set. Information on the fre- 
quency of outcome vectors for true matches obtained from 
various record linkage projects conducted by the Canadian 
Center for Health Information at Statistics Canada was 
used during data generation. Most of the projects involved 
matching a cohort file to the Canadian Mortality Data 
Base. The frequency of each outcome vector among the 
true matches is shown in Table 1. The dependence in these 
data is clear. Although approximately 88.3% of the true 
matches agree on given name, the probability of agreement 
on given name given disagreement on middle initial and 
agreement on family name and birth year is only 
381/1366 - about 27.9%. The value of the likelihood ratio 
test statistic for the independence hypothesis is 3604. This 
value is very extreme relative to the chi-square reference 
distribution with 10 degrees of freedom. (Note that one 
degree of freedom is lost due to the zero count for the cell 
(1,0,0,0).) 

For each synthetic data set, file A records were generated 
by selecting identifiers according to relative frequencies in 
the 1988 Canadian Mortality Data Base. In order to simplify 
the data generation process, the choice of family names 
was restricted to the 100 most common non-francophone 
family names and the 100 most common francophone 
family names found on the 1988 file. The choice of given 
name was restricted to the 50 most common francophone 
given names and the 50 most common non-francophone 
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given names. All name choices excluded typographical 
variations. All middle initials and birth years found on the 
1988 file were considered. Records with anglophone given 
names were more likely to receive an anglophone family 
name than records with francophone given names (reflec- 
ting the distribution of names in the Canadian population). 
Otherwise, identifiers were selected independently. 


Table 1 


Outcome Frequencies, Set of True 
Matches, Synthetic Data 


Outcome by Identifier: 


0= Disagreement, | = Agreement Freguenay 
Given Middle Family — Birth Goan Percent- 
Name Initial Name Year age 
0 0 0 0 7 0.03 
0 0 0) | 33 0.12 
0 0 1 0 125 0.45 
0 0 1 ] 985 3.54 
0 1 0) 0 5 0.02 
0 ] 0 1 39 0.14 
0 1 ] 0 202 0.73 
0 1 1 1 1,848 6.65 
1 0 0 0 0 0.0 
1 0 0 1 13 0.05 
1 0 1 0 50 0.18 
1 0 ] ] 381 INS 
1 i 0 0) 44 0.16 
] 1 0 ] 45] 1.62 
1 1 ] 0 1,751 6.30 
1 1 1 i 21,860 78.65 


Total 27,794 100 


The starting point for file B was an exact copy of file A. 
Each file B record was a true match with exactly one file A 
record. To introduce dependence among true matches, an 
outcome vector was drawn from the frequency distribution 
in Table 1 for each file B record. Identifiers corresponding 
to zeroes in the outcome vector were re-selected. Conse- 
quently, the set of outcome vectors for true matches was 
a sample from the Table | distribution. The synthetic data 
sets also included mild departures from the independence 
assumption for true non-matches since the selection of 
given and family names was not completely independent. 


Each set of simulation results reported subsequently is 
based on 50 Monte Carlo trials. Each trial involved genera- 
tion of files A and B of size 500, estimation of m and u, 
determination of thresholds corresponding to various 
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model-based classification error rate estimates and calcula- 
tion of actual error rates corresponding to the thresholds. 
The same series of 50 synthetic data sets was used for each 
set of simulations. Note that the set C contains 250,000 
record pairs including 249,500 true non-matches for each 
Monte Carlo trial. In order to reduce computing time 
required by the simulations, only 49,500 true non-matches 
were used for each trial. (A small scale test was conducted 
to verify that reducing the number of true non-matches 
had a negligible effect on the estimated agreement proba- 
bilities.) True non-matches were removed from C by dividing 
files A and B into five corresponding blocks of size 100 
and excluding record pairs involving records from blocks 
that did not correspond. 

The method of moments equation system was solved 
using a variation of Newton’s method that is described in 
detail in Moré et al. (1980). Computer code from IMSL 
(1987) was employed. Agreement probabilities of 0.9 for 
true matches and 0.1 for true non-matches for all matching 
fields were used as starting values for the solution of the 
equation system. The method did not appear sensitive to 
starting values. 

The properties of the iterative method depend on the 
definitions of the initial sets of matches and non-matches, 
M° and U”. Recall that, given initial probabilities, record 
pairs are classified according to 


jeM®. if .@/ > 7, 


Je ae tbrac me tr). 


When the iterative method was implemented for the 
simulations reported here, 7 was set equal to 79. For each 


Monte Carlo trial, 7? was determined such that 


P(jeU | w/ > 79) + y+ PLJEU | wo! = 79) = yp, 
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for some y€ [0,1), where the estimated probabilities are 
based on the initial iterative estimates of uv. Record pairs 
with weight 79 were classified in M° with probability ve 
That is, the initial set of matches used by the iterative 
method was chosen to correspond to an estimated classifi- 
cation error rate of y° for true non-matches. Starting 
values for m,, k = 1,2, ..., 4, were set to 0.9. 

The zero count in Table | (agreement on given name, 
disagreement on all other identifiers) was treated as a 
structural zero during data generation. Among loglinear 
models involving no more than six parameters the model 
that gives the best fit to the Table 1 data is M(1)M(2), 
M(3), M(4). This model, involving dependence for out- 
comes of comparisons for given name and middle initial, 
does not fit particularly well. The likelihood ratio test 
statistic for lack of fit is 57.95 - an extreme value relative 
to the chi-square reference distribution with 9 degrees of 
freedom. The latent variable model G(1)G(2), G(3), 
G(4) was estimated for each synthetic data set using 
iterative scaling. This model fit the synthetic data sets 
somewhat better than the model M(1)M(2), M(3), M(4) 
fit the true match data. The largest lack of fit test statistic 
among the fifty synthetic data sets was 25.03 and the 
model was rejected only ten times at the 5% level of 
significance. 

Averages of classification error rate estimates obtained 
using the synthetic data sets and the corresponding Monte 
Carlo standard errors are reported in Table 2 for true non- 
matches and Table 3 for true matches. After multiplica- 
tion by 99, the error rates for true non-matches represent 
numbers of misclassified true non-matches divided by 
numbers of true matches. Results are given for the method 
of moments and iterative scaling, as well as the iterative 
method with ~° = 0.0000625, 0.00025 and 0.001. The 
biases in estimated error rates for true non-matches are 
generally small. The iterative method with n° = 0.001 


Table 2 


Classification Error Rates, True Non-matches, Synthetic Data 
(Monte Carlo Standard Errors in Parentheses) 


Estimated Rate 


(x 99) Method of Iter. Method 

Moments p° = 0.0000625 
0.02 0.0188 0.0208 
(0.0008) (0.0008) 
0.04 0.0381 0.0408 
(0.001) (0.0013) 
0.06 0.057 0.0626 
(0.0012) (0.0015) 
0.08 0.076 0.0855 
(0.0015) (0.0017) 
0.10 0.095 0.1086 
(0.0019) (0.0021) 


Actual Rate (x 99) 


Iter. Method Iter. Method Iter. 

p29 = 0.00025 p? = 0.001 Scaling 
0.0208 0.0207 0.0195 
(0.001) (0.001) (0.001) 
0.0407 0.0405 0.0397 
(0.0016) (0.0016) (0.0016) 
0.0615 0.0602 0.059 
(0.0018) (0.0019) (0.0018) 
0.0838 0.0804 0.0785 
(0.0019) (0.0022) (0.0019) 
0.1061 0.1007 0.0978 
(0.0022) (0.0026) (0.0021) 
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Table 3 


Classification Error Rates, True Matches, Synthetic Data 
(Monte Carlo Standard Errors in Parentheses) 


Estimated Rate 


Method of Iter. Method 
Moments p92 = 0.0000625 
0.02 0.0580 0.1179 
(0.0013) (0.0041) 
0.04 0.0773 0.1362 
(0.0014) (0.004) 
0.06 0.0966 0.1542 
(0.0014) (0.0038) 
0.08 0.1159 0.1722 
(0.0014) (0.0036) 
0.10 0.1348 0.1904 
(0.0014) (0.0035) 


Actual Rate 


Iter. Method Iter. Method Iter. 

pb = 0.00025 p® = 0.001 Scaling 
0.0507 0.0149 0.025 
(0.0014) (0.0008) (0.0012) 
0.0735 0.0359 0.0455 
(0.0012) (0.0018) (0.0016) 
0.0954 0.0660 0.0646 
(0.0012) (0.0014) (0.0018) 
0.1165 0.0866 0.0841 
(0.0012) (0.0017) (0.0019) 
0.1319 0.1025 0.1043 


(0.0014) (0.002) (0.002) 


provides the best estimates, followed by iterative scaling. 
For true matches the performance of the iterative method 
is very sensitive to the choice of »°. Although the iterative 
method performs well for 1° = 0.001, the biases for 
u° = 0.0000625 and n° = 0.00025 are substantial. Esti- 
mates of classification error rates for true matches obtained 
using the method of moments also include large biases. 
Biases in estimates based on iterative scaling are relatively 
small. 


Table 4 


Classification Error Rates, True Non-matches, 
Modified Synthetic Data 
(Monte Carlo Standard Errors in Parentheses) 


Actual Rate (x 99) 
Estimated Rate wo 
Method of Iter. 


(x 99) 
Moments Scaling 
0.02 0.0189 0.0194 
(0.0008) (0.001) 
0.04 0.0385 0.0396 
(0.0011) (0.0016) 
0.06 0.0577 0.0589 
(0.0013) (0.0019) 
0.08 0.0767 0.0785 
(0.0016) (0.002) 
0.10 0.0957 0.0978 
(0.002) (0.0021) 


The information in Tables 4 and 5 is based on a series 
of synthetic data sets generated using a modified version 
of Table 1. Expected values of Table 1 cell counts under 
the model M(1)M(2), M(3), M(4) were used for data 
generation. The biases in model-based classification error 


rate estimates obtained using the method of moments are 
greatly reduced using the latent variable model G(1)G(2), 
G(3), G(4) estimated using iterative scaling, particularly 
for true matches. 


Table 5 


Classification Error Rates, True Matches, 
Modified Synthetic Data 
(Monte Carlo Standard Errors in Parentheses) 


Actual Rate 
Estimated Rate Method of tees 

Moments Scaling 

0.02 0.0553 0.0208 
(0.0014) (0.0011) 

0.04 0.0747 0.0415 
(0.0014) (0.0016) 

0.06 0.094 0.0608 
(0.0014) (0.0018) 

0.08 0.1134 0.0805 
(0.0014) (0.002) 

0.10 0.1325 0.1007 


(0.0015) (0.002) 


6. COMPARISON OF ESTIMATION 
METHODS - REAL DATA 


Results of comparisons of the three estimation methods 
using data from a record linkage application are presented 
in this section. Two data files used in empirical work 
reported by Fair and Lalonde (1987) were employed. The 
first file contained information on Ontario miners 
obtained from the Workmen’s Compensation Board. 
The second file included information from the Canadian 
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Mortality Data Base (CMDB) for individual deaths during 
the period 1964 to 1977 inclusive. The miners’ file included 
only those records with a valid social insurance number. 
The second file contained records that had survived an 
initial comparison exercise designed to eliminate records 
with no similarity to any of the records on the miners’ file. 
The vital status of each miner at the end of 1977 had been 
classified as ‘‘confirmed dead’’, ‘‘confirmed alive’’ or “‘lost 
to follow-up’’ based on a previous linkage, combined with 
thorough follow-up procedures, including manual review. 
Records on the miners’ file for individuals ‘‘confirmed 
dead’’ included the CMDB death registration number. 
More information on the construction of the files and the 
procedures used to determine true link status can be found 
in Fair and Lalonde. 

Four identifiers - given name, NYSIIS code of mother’s 
maiden name, day of birth and birth month - were chosen 
as matching fields for the comparison. Records on the 
miners’ file with vital status “‘lost to follow-up’’ were 
eliminated. After records with missing values for at least 
one matching field or for birth year were also removed, 
file A (based on the miners’ file) contained 45,638 records 
and file B (based on the CMDB) included 24,597 records. 
Restricting comparisons of the two files to pairs of records 
with the same NYSIIS representation of family name and 
birth years differing by at most one, there were 26,500 true 
non-matches and 2063 true matches. 

Frequencies of outcomes among true matches and true 
non-matches are shown in Table 6. All loglinear models 
corresponding to a non-saturated latent variable model 
(that is, all models with fewer than eight parameters) are 
rejected by the frequency data for true non-matches at a 
very low level of significance. Among models with fewer 
than eight parameters the model U(1), U(2)U(4), 
U(3)U(4) corresponds to the lowest likelihood ratio 
test statistic for lack of fit - 35.29. The model M(1), 
M(2)M(4), M(3)M(4) provides an adequate fit to the 
true match data (likelihood ratio test statistic of 10.29). 

Agreement probability estimates were computed using 
the method of moments, the iterative method and iterative 
scaling using the latent variable model G(1), G(2)G(4), 
G(3)G(4). The likelihood ratio test statistic for the inde- 
pendence model corresponding to the method of moments 
estimator is 108 (six degrees of freedom). The independ- 
ence model is rejected by the data at a very low significance 
level. In contrast, the likelihood ratio test statistic for the 
latent variable model G(1), G(2)G(4), G(3)G(4) is 1.44 
(two degrees of freedom), suggesting an adequate fit. 
Model-based estimates of classification error rates corres- 
ponding to each set of probability estimates were calculated 
for various thresholds. Actual classification error rates are 
compared to model-based estimates for true non-matches 
in Table 7 and true matches in Table 8. The error rates for 
true non-matches have been rescaled so that the number 
of true matches is in the denominator. 
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Table 6 
Outcome Frequencies, Real Data 
Outcome by Identifier: Donne 
0 = Disagreement, 1 = Agreement 
; NYSIS of ' ee 
NaoyMiMcidenain BEM gMonth Matches, N° 
Mane Matches 
0 0 0 0 4 22,100 
0 0 0 1 3 888 
0 0 1 0 11 Dee 
0 0 1 128 211 
0 1 0 0 3 199 
0 1 0 1 7 19 
0 1 1 0 27 27 
0 l 1 1 242 13 
1 0 0 0 9 576 
0 0 1 10 BD, 
it 0 1 0 Sy 94 
I 0 1 1 392 4 
1 1 0 0 27 13 
1 0 1 32 1 
1 1 1 0 115 0 
l 1 1 1 1,001 1 
Total 2,063 26,500 


Model-based classification error rate estimates obtained 
using the iterative method are very inaccurate, particularly 
for true non-matches, regardless of the value of »°. Error 
rate estimates obtained using iterative scaling are slightly 
less accurate than estimates based on the method of 
moments for true matches. However, they are con- 
siderably more accurate than method of moments 
estimates for true non-matches. 

Some words of caution are necessary. Even though the 
model U(1), U(2)U(4), U(3)U(4) does not adequately 
describe the dependencies among true non-matches, the 
iterative scaling algorithm obtained a good fit using an 
estimate of the proportion of matched records (0.0747) 
that differs somewhat from the true value (0.0722). A 
similar fit can also be obtained using the model 
G(1)G(2), G(1)G(3), G(4) and an estimate of 0.077 for 
the proportion of matches. Error rate estimates based on 
the model G(1)G(2), G(1)G(3), G(4) are no better than 
estimates obtained using the method of moments. 
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Table 7 
Classification Error Rates, True Non-matches, Real Data 


Estimated Rate 


Actual Rate (x 12.84) 


(x 12.84) Method of Iter. Method Iter. Method Iter. Method Iter. 
Moments 9 = 0.0000625 p® = 0.00025 p9 = 0.001 Scaling 
0.02 0.0368 eSial 0.1859 0.186 0.0339 
0.04 0.0796 1.314 0.1888 0.193 0.0649 
0.06 0.1224 1 3Hl7) 0.1917 0.1967 0.0684 
0.08 0.1573 1.323 0.1990 0.1994 0.1106 
0.10 0.1863 1.333 0.60 0.4066 0.1282 

Table 8 
Classification Error Rates, True Matches, Real Data 
Actual Rate 

Estimated Rate Method of Iter. Method Iter. Method Iter. Method Iter. 
Moments 2 = 0.0000625 p? = 0.00025 p92 = 0.001 Scaling 
0.02 0.0166 0.0141 0.0193 0.0225 0.0105 
0.04 0.0318 0.0264 0.029 0.0278 0.0263 
0.06 0.0598 0.0383 0.0472 0.0326 0.0529 
0.08 0.0782 0.0416 Osls72) 0.0488 0.0784 
0.10 0.0966 0.045 0.1393 0.1371 0.0958 


7. CONCLUSIONS 


In this paper, the issue of classification error rate 
estimation for record linkage has been discussed. The 
Fellegi-Sunter framework provides for the calculation of 
classification error rate estimates using estimates of agree- 
ment probabilities. These model-based estimates typically 
have poor properties in practice. It has been demonstrated 
that their properties can be improved through careful 
estimation of agreement probabilities. Three estimation 
methods have been evaluated using synthetic data as well 
as information from a real application. 

For two of the three methods, the assumption that 
outcomes of comparisons for different data fields are 
independent was employed. This assumption was not valid 
for either the synthetic data or the real data. The synthetic 
data included strong dependencies for true matches and 
minor dependencies for true non-matches. Dependencies 
in the real data were particularly strong for true non- 
matches. Classification error rate estimates obtained using 
the method of moments, which relies on the assumption 
of independence, included substantial bias for synthetic 
data and were relatively inaccurate for real data. The 
magnitude of the bias in classification error rate estimates 
for synthetic data obtained using the iterative method 


depended on the definition of an initial set of matches. 
Although some definitions of the initial set of matches led 
to relatively small biases, others produced estimates with 
biases much larger than those obtained using the alter- 
native methods. For the real data, all the definitions of the 
initial set of matches considered led to very inaccurate 
error rate estimates. There are no mathematical rules 
available for the choice of an initial set of matches for 
the iterative method. The results in this paper provide no 
evidence to recommend its use. 

The third method relies on a parameterization of 
dependencies between outcomes of comparisons for dif- 
ferent data fields using loglinear effects. Under this 
parameterization, estimates of agreement probabilities 
that do not rely on the independence assumption can be 
obtained through use of the iterative scaling method to 
estimate the parameters of a latent variable model. For the 
synthetic data sets with lack of independence, model-based 
classification error rate estimates obtained using iterative 
scaling included much smaller biases than estimates based 
on the independence assumption. Although the latent 
variable model fit most synthetic data sets better than a 
model based on the independence assumption, it sometimes 
exhibited significant lack of fit. When the synthetic data 
was modified to improve the fit of the latent variable 
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model, there was no evidence of bias in model-based 
classification error rate estimates. The real data included 
important departures from independence for both true 
matches and true non-matches. Model-based error rate 
estimates obtained using iterative scaling were slightly less 
accurate than estimates based on the method of moments 
for true matches and considerably more accurate for true 
non-matches. 

The results reported here indicate that properties of 
model-based classification error rates estimates can be 
improved using an appropriate estimator of agreement 
probabilities. Latent variable models and iterative scaling 
provide a method of incorporating dependencies between 
outcomes of comparisons for different data fields during 
estimation of agreement probabilities. 


ACKNOWLEDGEMENTS 


The authors would like to thank William Winkler for 
providing the computer code that was the basis of the 
iterative scaling estimation program used to obtain our 
results, as well as Fritz Scheuren and three anonymous 
referees for comments on a earlier version of this paper 
that led to a significant improvement in both the content 
and the presentation. Thanks are also due to Martha Fair 
and Pierre Lalonde for making avaiiable the Ontario miners’ 
data and the outcome frequency data for true matches. 


REFERENCES 


BARTLETT, S., KREWSKI, D., WANG, Y., and ZIELINSKI, J.M. 
(1993). Evaluation of error rates in large scale computerized 
record linkage studies. Survey Methodology, 19, 3-12. 


BELIN, T.R. (1990). A proposed improvement in computer 
matching techniques. In Statistics of Income and Related 
Administrative Record Research: 1988-1989, U.S. Internal 
Revenue Service, 167-172. 


147 


BELIN, T.R., and RUBIN, D.B. (1991). Recent developments 
in calibrating error rates for computer matching. Proceedings 
of the Annual Research Conference, U.S. Bureau of the 
Census, 657-668. 


FAIR, M.E., and LALONDE, P. (1987). Missing identifiers 
and the accuracy of individual follow-up. Proceedings: 
Symposium on Statistical Uses of Administrative Data, 
Statistics Canada, 95-107. 


FAIR, M.E., NEWCOMBE, H.B., and LALONDE, P. (1988). 
Improved mortality searches for Ontario miners using social 
insurance index identifiers. Research report, Atomic Energy 
Control Board. 


FELLEGI, I.P., and SUNTER, A.B. (1969). A theory for record 
linkage. Journal of the American Statistical Association, 64, 
1183-1210. 


HABERMAN, S.J. (1976). Iterative scaling procedures for 
log-linear models for frequency tables derived by indirect 
observation. Proceedings of the Statistical Computing 
Section, American Statistical Association, 45-50. 


HABERMAN, S.J. (1979). Analysis of Qualitative Data. 
London: Academic Press. 


IMSL (1987). Math/Library FORTRAN subroutines for 
mathematical applications. Houston: IMSL Inc. 


MORE, J., GARBOW, B., and HILLSTROM,, K. (1980). User 
guide for MINPACK-1. Argonne National Labs Report 
ANL-80-74. 


NEWCOMBE, H.B., KENNEDY, J.M., AXFORD, S.J., and 
JAMES, A.P. (1959). Automatic linkage of vital records. 
Science, 130, 954-959. 


NEWCOMBE, H.B. (1988). Handbook of Record Linkage: 
Methods for Health and Statistical Studies, Administration, 
and Business. Oxford: Oxford University Press. 


THIBAUDEAU, Y. (1989). Fitting log-linear models in computer 
matching. Proceedings of the Statistical Computing Section, 
American Statistical Association, 283-288. 


WINKLER, W.E. (1989). Near automatic weight computation 
in the Fellegi-Sunter model of record linkage. Proceedings of 
the Annual Research Conference, U.S. Bureau of the Census, 
145-155. 


ehh Mone Ariese attach 
Dc SAGER © Neniides wn a PN ae denny 
te a tab pewets 


vie vite Ph} pein it HN 


adrenalin 2 eco at 7 ae 
mite Th per alatenas waaig aah, 
he Seradiurverey nilale vahte gO OTe AF rteshichyn. : ut i eae me tanaka ia 
<a 


nv iboats. ‘(th Rapetat bie Pyke Wt 44 he fa hs a 

autaliahuih (Med er ¥ a 4 “3 : Sie se siont » yy s) o 5 oe nme . 
BY <> NE! ee, ar vty Mama ‘ae eV ez, rue ie” : ram ane : 7 
GRAS te ay ee i. Se a 

ey yh ee? AG ul) ee, ten Sn ae Or eT 7 ities 
; watt Mirco. ae Beperery es 

Ke aA POA ZT bs ASAP Cn ST, SePT ra ater ae 

; ia frist praise 
vot Yee t isi afiks's aM cer skye” sul RST rr) - ‘by, now 
ph tis Panna viet 8 eo CARO eae aig He Roten ibn arte ey 
afl Ton alest slaietleg ta ee N i nessa hi PGA ns insapaiege MENT 
os ‘as TST SAMA Et ub wale sured eee 
pi ALAS 1 aR RSI 9M net jee i AE Fo ch Aa 


Hatcn an Morty See cogent cn igh eee PTE, Made of 75 eremnieds Me if 
ira cae TAS ea aun Os eT a VR or 


pie’ Weta le pen! RAT) Cig ea ee 


aie OMbr Til tao af) qe, ocd Goat te 27.IAS 
eo a ut ny te ee ares abiesvD® 4 A Veto) alle sen 
" Pe Par “4 VAS pene FR aren ee oneal: , 5 reas 


: sn Se YQ fa wh > Mis! fa AAA | ZAM 2 nahn pony DN 7 a Fda" 
om 1 Cane Yeon sult ae Caregy ig tt Hae Sime mse wpe 


7 4 j 7 a eo ad. (A 
ay fave ihyleeas vOph ioe . ‘on oe ai) ¢ , Riba it}, i eae, Eri a i a i3 1am 
ss 4 ; @ 4¢ent Satria iin Pheer he e’ fess % y nee ty ’ ; ee ae i: : 


eet oly) Fae = Gein die, ‘ape bina WimaAl e* Pree reret a bihplignipviecs es 
: ; ; Sink ; we Spt) aver hier Ww aatege 4 Gye depart a \ Hs, 
4 ‘ \ : ’ Wi 2 elite : eo bce}, Thercalewhnside ‘ 4 des 
ata CoMhInsy bu cn Ohare HS ate, - Be f 
i - 1p) nd Cquleas esti vue: oe 
’ 7 SCs CNR Peote 1 omg as 
cL > tte _— Fert yth, Cmte ie agp. (apie etgexte Ante ae 


a Mahe WS: oe iv Ser yee Med ds OT Eriehad? FERY 
ae @ = ae 4 7 ees = oJ nyt’. _ iw wey wires Se kad “ . ) 


“—@ 
7 an 


é ive f ai oe gna tiaar an ee 1 Lens 

' - eee ‘irr yes nie ee Se mgr tienen ate ROR 
pe { ieee » | paler bi (tee age Sots Ara os eal OF a teheacena 
ri ge we ws fv 7) chee Minds Apel netontea shee 


a» 1& dhe Mabe ereinabes } =) wai Se es Hon ow 
aap @ sch ie fe Pe cstegnt OF os, Oey i Qaept bei! 
Ate gehetentraa! uae Deo egniyeit Tee @ urns ee ee 

. =¢ Ym Wy Ve! a! ea ee asap vane cenae 
Nga +” Whee gl I yin 22 ep ees peas peal oats wanl id ee. 
wel bined cag tokneiamas * Ga shdedeeheh Gealetiaae 
-_ 


Survey Methodology, December 1993 
Vol. 19, No. 2, pp. 149-163 
Statistics Canada 


149 


Robust Joint Modelling of Labour Force 
Series of Small Areas 


D. PFEFFERMANN and S.R. BLEUER! 


ABSTRACT 


In this article we report the results of fitting a state-space model to Canadian unemployment rates. The model assumes 
an additive decomposition of the population values into a trend, seasonal and irregular component and separate 
autoregressive relationships for the six survey error series corresponding to the six monthly panel estimators. The 
model includes rotation group effects and permits the design variances of the survey errors to change over time. 
The model is fitted at the small area level but it accounts for correlations between the component series of different 
areas. The robustness of estimators obtained under the model is achieved by imposing the constraint that the monthly 
aggregate model based estimators in a group of small areas for which the total sample size is sufficiently large coincide 
with the corresponding direct survey estimators. The performance of the model when fitted to the Atlantic provinces 
is assessed by a variety of diagnostic statistics and residual plots and by comparisons with estimators in current use. 


KEY WORDS: Design variance; Kalman filter; Panel survey; Rotation bias; State-space model. 


1. INTRODUCTION 


A time series model for survey data is the combination 
of two distinct models. The ‘‘census model’’ describing 
the evolution of the finite population values over time and 
the survey errors model representing the time series rela- 
tionships between the survey errors of the survey esti- 
mators. There are at least four main reasons for wishing 
to model the raw survey estimators: 


(a) The model based estimators of the population values 
resulting from the modelling process have in general 
smaller variances than the survey estimators, partic- 
ularly in small areas where the sample sizes are small. 

(b) The model we employ yields estimators for the seasonal 
effects and for the variances of these estimators as a 
by-product of the estimation process. 

(c) The model can be used to forecast the population 
values, the trend and the seasonal components for time 
periods beyond the sample time period for which the 
direct survey estimators are available. Such forecasts 
are important when assessing the performance of the 
model and for policy decision making. 

(d) The model can be used to detect turning points in the 
level of the series and assess their significance. (Work 
on this problem will be addressed in a separate article). 


The methodology described in this article integrates the 
methodologies presented in Pfeffermann and Burck (1990) 
and Pfeffermann (1991) with some new modifications and 
extensions. The main features of the model are as follows: 


1. The model decomposes the population values into the 
unobservable components of trend, seasonality and 
irregular terms. Smoothed predictors of the three 


components (and hence of the population values) based 
on all the available data, and standard errors of the 
prediction errors are obtained straightforwardly by 
application of the Kalman filter. The standard errors 
are modified to account for the extra variation induced 
by the use of estimated parameter values. 


. The model uses the distinct monthly panel estimators 


as input data. The use of the panel estimators has two 
important advantages over the use of the mean esti- 
mators: (i) It identifies better the time series model 
holding for the survey errors by analysing contrasts 
between the panel estimators, (ii) It yields more efficient 
estimators for the model parameters and hence better 
predictors for the unobservable model components. 


. The model accounts for changes in the variances of the 


survey errors over time and for possible rotation group 
effects. 


. The model can be applied simultaneously to the panel 


estimators in separate small areas. The census model 
is extended in this case to account for the cross- 
correlations between the unobservable components of 
the population values operating in these areas. 


. A modification to ensure the robustness of the small 


area estimators against possible model breakdowns is 
incorporated into the model equations. The modifica- 
tion consists of constraining the model based estimators 
of aggregates of the population values over a group of 
small areas for which the total sample size is sufficiently 
large to coincide with the corresponding aggregate 
survey estimators. As a result, sudden changes in the 
level of the series are reflected in the model based 
estimators with no time lag. 


' D. Pfeffermann, Department of Statistics, Hebrew University, Jerusalem 91905; S.R. Bleuer, Social Surveys Methods Division, Statistics Canada, 


Ottawa, Ontario, KIA OT6. 
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The model and the robustness modifications are 
described in more detail in section 2. Empirical results 
obtained when fitting the model to the four Atlantic 
provinces of Canada are presented in section 3. Section 4 
contains a short summary with suggestions for extension 
of the analysis. 

Before concluding this section we mention that in the 
U.S., the state unemployment estimates are produced 
for most of the states based on time series models which 
have a similar structure to the model used in our study. 
See Tiller (1992) for details. A major difference between 
the two models is that in the U.S., the model postulated 
for the population values includes also explanatory 
variables so that the trend and the seasonal component 
only account for the trend and seasonal variations not 
accounted for the explanatory variables. The models fitted 
to the survey errors are like in our case of the ARIMA 
type and they likewise account for changes in the variances 
of the survey errors. They are otherwise different because 
of the very different sample rotation schemes used in the 
two countries. Another notable difference between the 
two models is that in the U.S., the models are fitted to 
each state separately and the input data consist of only the 
mean survey estimates, that is, one observation for every 
month. As a result, the models do not account for rotation 
group biases. 


2. ASTATE-SPACE MODEL FOR CANADA 
UNEMPLOYMENT SERIES 


2.1. The Canadian Labour Force Survey 


Data on unemployment are collected as part of the 
Labour Force Survey (LFS) carried out by Statistics 
Canada. The Canadian LFS is a rotating monthly panel 
survey by which every new sampled panel of households 
is retained in the sample for six successive months before 
being replaced by another panel from the same PSU’s or 
strata. The PSU’s are defined by geographic locations (city 
blocks or urban centers in the urban regions and groups 
of enumeration areas in the rural regions). The strata are 
homogeneous groups of PSU’s defined by geographic 
locations such as city tracts, census subdivisions and 
enumeration areas. In the urban regions, (about 2/3 of the 
sample), every PSU is represented in only one panel. In 
the rural regions, the PSU’s are represented in all the 
panels but with different enumeration areas in different 
panels. As a result, the separate panel estimators can be 
assumed to be independent, a property validated and 
utilized in other studies, see e.g. Lee (1990). For a recent 
report describing the design of the LFS and the construc- 
tion of the direct survey estimators, the reader is referred 
to Singh ef al. (1990). 


2.2 The Census Model 


In what follows we consider a single small area. In 
section 2.4 we consider joint modelling of the panel 
estimates in a group of small areas. The model postulated 
for the population values is the Basic Structural Model 
(BSM) which consists of the following set of equations. 


Yo Lit Sy ess Lh = De Reais 
11 
R, = Ri-1 + Ri > Si4j = Nst- (2.1) 
j=0 


In (2.1) Y, is the population value (“‘true’’? unem- 
ployment rate) at time f, L,, is the trend level, R, is the 
increment, S, the seasonal effect and €, the irregular term 
assumed to be white noise with zero mean and variance 
oz. Thus, the first equation in (2.1) postulates the classical 
decomposition of a time series into a trend, seasonal and 
irregular components. This decomposition is inherent in 
the commonly used procedures for seasonal adjustment, 
see e.g. Dagum (1980). Notice however that in the present 
case the series { Y,} is itself unobservable. The series 
{nz:}, {nr-} and {ns,} are independent white noise 
disturbances with mean zero and variances 07, o% and 
o% X g(t) respectively. Hence, the second and third 
equations of (2.1) define a local approximation to a linear 
trend whereas the last equation models the evolution of the 
seasonal effects such that the sum of every 12 successive 
effects fluctuates around zero. Notice that the variances 
of the error terms ns, are time dependent. The functions 
g(t) are specified at the end of section 3.1. 

The theoretical properties of the BSM in comparison 
to other models are discussed in Harrison and Stevens 
(1976), Harvey (1984) and Maravall (1985). Empirical 
results illustrating the performance of the model are shown 
in Harvey and Todd (1983), Morris and Pfeffermann 
(1984) and Pfeffermann (1991). Although more restricted 
than the family of ARIMA models, the BSM is now 
recognized as being flexible enough to approximate the 
behaviour of many diverse time series. 


2.3. The Survey Errors Model 


The model holding for the survey errors was identified 
initially by analyzing separately the pseudo error series 
Cee A Vere: tawilemt chil). Wheel. Wve lsat 
estimator of Y, based on j-th panel j = 1, ..., 6, (the 
panel surveyed for the j-th successive month) and y, = 
yf, yf?/6 is the mean estimator. Notice that 
(vy — j,) = (e? = ey e)/6), where e) eee 
(vy — Y,) are the true survey errors. Thus, the notable 
feature of the contrasts (y,/) — §,) is that they are func- 
tions of only the survey errors irrespective of the model 
holding for the population values. 
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There are two prior considerations in the choice of a 
model for the survey errors: 


(a) The model should account for possible rotation group 
biases or more generally, allow for different means for 
the survey errors of different panels. 


(b) The model should account for changes in the variances 
of the survey errors over time. 


Rotation group biases may arise from providing dif- 
ferent information on different rounds of interview, 
depending on the length of time that respondents are 
included in the sample, or on the method of data collec- 
tion, say, whether by telephone or by home interview. (In 
the Canadian LFS, the first panel is interviewed by home 
visits, the other panels are interviewed by telephone). 
Another possible reason for differences between the panel 
survey error means is differences in the nonresponse 
patterns across the panels. See Pfeffermann (1991) for 
further discussion with references to earlier studies on 
this problem. 

Changes in the variances of the survey errors over time 
occur when the variances are function of the level of the 
series. Indeed, as revealed by figure 1 in section 3, the 
estimates of the standard deviations of the survey errors 
are subject to seasonal effects with a seasonal pattern that 
follows the seasonal pattern of the population values. 
Another possible explanation for changes in the variances 
of the survey errors is changes in the sampling design. For 
example, the overall sample size of the Canadian LFS was 
reduced in 1985-1986 from 55,000 households to 48,000 
households. This reduction in the sample size was 
associated with other changes in the design. See Singh 
et al. (1990) for details. 

Application of simple model estimation and diagnostic 
procedures to the pseudo survey errors suggest a 3rd order 
autoregressive (AR) model for the standardized survey 
errors 6) = (ef) — B;)/SD(eW), i.e. 


=i =(j—1 =(j—2 = 3 
EM) = oy ELT) + bj GY9” + o YQ” 
tad wieswls «tale Gan622) 


where 8; = E(e¥) are the rotation group biases, SD(e,) 
are the design standard deviations and u,/) are independent 
white noise with mean zero and variances 0. It is assumed 
that bast 8; = 0 which implies that the mean survey 
estimator, j,, is unbiased. See Pfeffermann (1991) for 
discussion on the need to constraint the bias coefficients. 
Subsequent analysis when fitting the combined model 
defined by (2.1) and (2.2) (see section 2.4) validates this 
model with the further observation that the coefficients 
($;1, j2, $;3) can be assumed to be equal for/ = 4, 5, 6. 
Furthermore, for the first panel an AR(1) model already 
gives a good fit whereas for the second and third panel an 
AR(2) model is appropriate although with different 
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coefficients. These relationships hold for each of the four 
Atlantic provinces. 


One of the referees of this article raised the question of 
whether the AR(3) model defined by (2.2) is flexible 
enough to account for the panel estimates correlations at 
high lags which are believed to be high because of ‘‘PSU 
effects’’. As mentioned in section 2.1, panels rotating out 
of the sample are replaced by panels from the same PSU’s 
and it usually takes several years before a PSU is exhausted 
and replaced by a neighbouring PSU. Lee (1990) presents 
two sets of panel estimates correlations for the Canadian 
LFS. The first set, denoted by p;, are the correlations 
between estimates produced from the same panel so that 
j ranges from | to 5. The second set, denoted by y;, are 
the correlations between estimates produced from a panel 
and its predecessor so that j ranges from | to 11. The 
p-correlations are generally high as expected but it should 
be emphasized that they are lower for the unemployment 
series than for the employment series, demonstrating the 
high mobility of the unemployment Labour Force. The 
y-correlations are much smaller than the p correlations but 
as mentioned by the author, the computation of these 
correlations is much less reliable and their behavior is 
somewhat fuzzy showing occasionally an increasing trend. 
We computed the serial correlations based on the models 
(2.2) with the ¢-coefficients replaced by their estimated 
values and found in general a close fit to the p-correlations 
at all the lags from | to 5. The correlations at higher lags 
are different from the corresponding y-correlations but 
interesting enough, they are in most cases higher and 
always decrease as / increases. 


Another question related to the model (2.2) raised by 
the referees is whether one could apply the log transfor- 
mation to the raw data for stabilizing the survey error 
variances, rather than modelling the standardized errors. 
There are two main reasons for not using the log transfor- 
mation in our case. Foremost, the use of this transfor- 
mation would imply a multiplicative decomposition for 
the population unemployment rates which is counter to 
common practice of postulating an additive decompo- 
sition. In Statistics Canada the unemployment rates in the 
two larger provinces out of the four considered in our 
study are deseasonalized by postulating the additive 
decomposition. In the U.S. the models fitted to the state 
unemployment series likewise postulate an additive 
decomposition. See Tiller (1992). The second reason is that 
changes in the survey error variances may result from 
charges in the sampling design and in particular, from 
changes in the sample sizes. Such changes cause discrete 
shifts in the variances which cannot be handled effectively 
by the log transformation. As noted also by one of the 
referees, transforming the data has the drawback of 
producing nonlinearity in aggregating the estimates over 
the panels and/or the small areas. 
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The model defined by (2.2) satisfies the two prior 
considerations discussed above. The actual application of 
the model requires however two modifications: 


1. For the first three panels there is not a long enough 
history to permit the fitting of an AR(3) model. For 
example, the survey error e;!) corresponds to the 
panel which is in the sample for the first time. In order 
to overcome this problem, we replace the missing 
survey errors by the survey errors corresponding to the 
panels previously selected from the same PSU’s or 
strata. For example, the AR(2) model fitted to &{7? is 


at) ~ oy 
&) = $4 & 4) + bn @°} AF ey (2.3) 


Notice that the panel surveyed for the second time at 
month ¢ replaces at time (f — 1) the panel surveyed 
for the sixth time at month (¢ — 2) so that both panels 
represent the same PSU’s or strata. The use of surrogate 
survey errors in the case of the first three panels may 
explain the different models identified for these panels 
as compared to the model identified for the other three 
panels. 


2. The true standard deviations of the survey errors are 
unknown whereas the survey estimates of the standard 
deviations are themselves subject to sampling errors. 
To overcome this problem, we use smoothed values 
of the estimated standard deviations, obtained by 
fitting the relationship 


12 
(SD), = ¥(SD)_1 + fot + YG Di, 2.4) 


i=1 


with the y-coefficients estimated by ordinary least 
squares. The notation (SD), defines the raw, 
unsmoothed estimate of the design standard deviation 
of the mean survey estimator, y,, at month f and { D;;} 
are dummy variables accounting for monthly seasonal 
effects'so'that D,= 1 when H= 12k eayk =10p 1s 

jnteHalyos wy elQvandsDyr=Orotherwisea*The 
smoothed standard deviations of the panel survey 
errors are obtained as SD(e/”)) = V6(SD),. The 
latter estimates are used as surrogates for the true, 
unknown, standard deviations. 


2.4 State-space Representation and Estimation of the 
Model Holding for the Survey Estimators 


It follows from (2.1) that the panel estimators can be 
modeled as 


P= Lys iSpat- Chote” noel 6 less tree Odnan(2ia) 


where 
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with {€,}, {nz}, {ne} and {ns,} defined as in (2.1). The 
separate models defined by (2.5), (2.6) and (2.2) can be 
cast into a compact state-space representation with y/ = 
(yi), ..., vf) as the input data, similar to the repre- 
sentation in Pfeffermann (1991). Following that represen- 
tation, the survey errors (and in the present study also the 
census irregular terms) are included as part of the state 
vector so that there are no residual terms in the observa- 
tion equation defined by (2.5). Unlike in Pfeffermann 
(1991), however, the transition matrix and the Variance- 
Covariance (V-C) matrix of the state error terms are not 
fixed in time since they depend on the design variances of 
the survey errors which, as explained in section 2.3, change 
over time. 

The state-space representation of the model permits us 
to update, smooth or predict the state vectors and hence 
the seasonal, trend and population values at any given 
month ¢ by means of the Kalman filter. Denote by a, the 
state vector corresponding to month ¢. The state vector 
comprises the trend level, increment and seasonal effects, 
the rotation group biases and the survey errors. See 
Pfeffermann (1991) for details. By ‘‘updating’’ we mean 
estimation of @, at month ¢ based on all the data until and 
including month ¢. ‘‘Smoothing’’ refers to the estimation 
of a, based on all the available data for all the months 
before and after month ¢. Smoothing is required for 
improving past estimates as, for example, when estimating 
the seasonal effects or when estimating changes in the 
population values or the trend levels. ‘‘Prediction’’ of state 
vectors corresponding to postsample months is important 
for policy making. Predictions within the sample period 
allow to assess the performance of the model, e.g. by com- 
paring the forecasted panel estimates as derived from the 
predicted state vectors with the actual estimates. See 
section 3 for details. The theory of state-space models and 
the Kalman filter is developed in numercus publications, 
see Pfeffermann (1991) for the filtering and smoothing 
equations with references. Notice that the filtering and the 
smoothing equations not only yield the three sets of 
estimators for any given month ¢ but also the V-C matrices 
of the corresponding estimation errors. 

The actual application of the Kalman filter requires 
the estimation of the unknown model parameters and 
the initialization of the filter, that is, the estimation of 
the initial state vector ag and the corresponding V-C 
matrix of the estimation errors. For a single small area, 
the unknown model parameters are the four variances of 
the error terms in the census model (2.1) and the eight 
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autoregression coefficients and six residual variances in the 
panel survey error models (2.2). (The rotation group 
means are included in the state vectors as fixed, time 
invariant coefficients). In order to reduce the number of 
free parameters in the combined state-space model, we 
assume of = 0” X G7,j = 1, ..., 6, where {a;} are the 
residual variances in (2.2) and a; are the estimates of the 
residual variances obtained by fitting the autoregression 
equations to the pseudo survey errors oD defined in sec- 
tion 2.3. This assumption reduces the number of unknown 
parameters from 18 to 13. (The estimates G; are very 
close for 7 = 4, 5, 6 and have been set equal). 

Assuming that the error terms in the census and survey 
error models have a normal distribution, the unknown 
model parameters can be estimated by maximization of 
the likelihood. See Pfeffermann and Burck (1991) for a 
brief description of the application of the method of 
scoring maximization algorithm and for the initialization 
of the filter. That article includes references to more 
rigorous discussions. 


2.5 Adjustments to Account for the Use of 
Estimated Parameter Values 


Once the unknown model parameters have been 
estimated, the Kalman filter equations can be applied with 
the true parameter values replaced by the parameter 
estimates. As noted in section 2.4, the Kalman filter not 
only produces estimates for the state vectors but also the 
V-C matrices of the corresponding estimation errors. A 
possible problem arising from the use of these V-C 
matrices, however, is that they ignore the extra variation 
implied by parameter estimation, thus resulting in 
underestimation of the true variances. 

Formally, let &, (\) define the estimator of a, at month 
t, based on all the data available until some given month 
n, where \ represents the estimators of the unknown model 
parameters. The estimation error can be decomposed as 


[e(A) — a) = (04) — a) + [&(4) — & (D1, (2.7) 


which is the sum of the error if \ were known plus the 
error due to estimation of \. The two terms in the right- 
hand side of (2.7) are uncorrelated. A simple way to verify 
this property is by noting that @,(\) = E(q,| Y, A) 
where Y represents all the available data. By conditioning 
on Y and i, [&,(A) — &,(A)] is nonstochastic whereas 
E{[a@,(A) — a] | Y, 4} = 0. It follows therefore from 
(2.7) that 


Q, = E{[&(A) — a] [& (A) — a] 3 
= E{[a,(\) — a) [a,(4) -— @] 3 
+ Ef [@() — & OM) ] [@,(4) — & O13 


= A, + B,. (2.8) 
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In order to estimate A, and B, we condition on Y and 
follow the approach proposed by Hamilton (1986). By this 
approach, realizations \;,,,k = 1, ..., K are generated 
from the asymptotic normal posterior distribution of \, 
that is, from a N(X, A) distribution where \ is the max- 
imum likelihood estimator of \ and A is the asymptotic 
V-C matrix of \. (Both \ and A are obtained from the 
method of scoring). The Kalman filter is then applied with 
each of these realizations yielding estimates @,(A,)) with 
V-C matrices P,(\(,)). The matrices A, and B, are 
estimated as 


pages ese, Li F 
B, = k Sy [&; Aw) — & (A) 11 &, (AcK)) SRN) Al oe 
(229) 


Ansley and Kohn (1986) propose an estimator for B, 
based on first order Taylor series approximation. The use 
of their estimator is computationally less intensive but the 
procedure proposed by Hamilton is somewhat more 
flexible in terms of the assumptions involved and it enables 
a better insight into the sensitivity of the Kalman filter 
output to errors in the parameter estimators. 


2.6 Joint Modelling in Several Small Areas 


The model considered so far refers to a single area. 
When the sample sizes in the various areas are small, more 
efficient estimators can often be derived by modelling in 
addition the cross-sectional relationships between the area 
population values. Clearly, the increase in efficiency 
resulting from such joint modelling depends on the sample 
sizes within the small areas and the closeness of the 
behaviours of the area population values over time. 

The survey errors are independent between the areas 
so that any joint modelling of the survey estimators 
applies only to the census model. For modelling the unem- 
ployment rates in the four Atlantic provinces, we follow 
Pfeffermann and Burck (1990) and allow for nonzero 
contemporary correlations between corresponding error 
terms of the census models operating in these provinces. 
Thus, if v/, = (€/”, n{2, nA? $7) denotes the vector 
of error terms at time ¢ associated with the census model 
operating in area a, it is assumed that C,, = E( Via Vip) 
is diagonal but with possibly non zero covariances on the 
main diagonal. The actual implication of this assumption 
is that if, for example, there is a significant increase in the 
trend level in one province, similar increases can be 
expected to occur in other provinces. 

The resulting joint model holding for the four provinces 
(or more generally for a group of areas) can again be cast 
into a state-space form, see equations (2.7) and (2.8) in 
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Pfeffermann and Burck (1990). A major problem with the 
fitting of this model, however, is the joint estimation of 
all the unknown parameters which is computationally too 
intensive in terms of computer time and storage space. 
(The computer program written for the application of the 
method of scoring uses numerical first order derivatives 
so that each derivative requires a separate sweep through 
all the data. Each sweep involves the computation of the 
Kalman filter equations for each month included in the 
sample period). 

To deal with this problem, we first fitted the models 
defined by (2.5), (2.6) and (2.2) separately for each of the 
provinces. We also postulated equal correlations between 
the corresponding error terms of the separate census 
models across the provinces so that 


Op aC © Oy Cp eta lp tena (20) 


where C,.g = E(Via¥iq). The four correlations maximizing 
the likelihood of the joint model were determined by a grid 
search procedure with the other model parameters held 
fixed at their previously estimated values. 

The assumption of equal correlations reduces the 
number of unknown parameters considerably. It can be 
justified also by the small number of areas considered for 
this study implying that no other pre-imposed structure 
on these correlations can be safely detected. More sub- 
stantively, a simple breakdown of the Labour Force by 
industry (Table 1 of Section 3) shows very similar relative 
frequencies in the four provinces suggesting a high degree 
of homogeneity in their economies. 


2.7 Modifications to Protect Against Model Failures 


The use of a model for the production of official 
statistics raises the question of how to protect against 
possible model failures. As discussed below, testing the 
model every time that new data becomes available is not 
feasible requiring instead the development of a built-in 
mechanism to ensure the robustness of the estimators 
when the model fails to hold. 

For modelling the Labour Force series in small areas 
we employed the modification proposed by Pfeffermann 
and Burck (1990). By this modification, the updated state 
vector estimates at any given time ¢, are constraint to 
satisfy the condition 


A A 
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where Y,, is the model based estimator of the population 
value ¥, in area a, Vig = 1/6 ¥f-, yf is the corre- 
sponding survey estimator and w,, = M,,/M, is the rela- 
tive size of the Labour Force in that area so that M, = 
yi eM,, arid “3: 4_ fn ln Notice thateow cae 


and Y 4_, w,J, are correspondingly the model based 
estimator and the direct survey estimator of the aggregate 
population value in the group of areas considered. The 
condition 2.11 can be written alternatively as ¥ 4_, wg 
@q = Owhere 2, = ¥ °_, ef/)/6 is the mean survey error 
for state a. Pfeffermann and Burck (1990) show how to 
modify the Kalman filter equations so that it produces the 
constrained state vector estimator and its correct V-C 
matrix under the model (without the constraint), for every 
month ¢. 

The rationale behind the modification is simple. It 
assumes that the total sample size in all the areas is suffi- 
ciently large and hence that the aggregate survey estimators 
can be trusted. This assumption in fact dictates the level 
of aggregation required, see below. By constraining the 
aggregate model based estimators to coincide with the 
aggregate survey estimators, the analyst ensures that any 
real change in the population values reflected in the survey 
estimators will be likewise reflected in the model based 
estimators. Notice that without constraining the 
estimators, sudden changes in the level of the series, for 
example, will be reflected in the model based estimators 
only after several months because these estimators depend 
not only on current data but also on past data. On the 
other hand, if no substantial changes occur, the model 
based estimators can be expected to satisfy approximately 
the constraints even without imposing them explicitly. 
Thus, the constrained estimators should perform almost 
as well as the unconstrainted estimators in regular time 
periods. 

The assumption that the total sample size in all the areas 
is large and hence that the aggregate survey estimator is 
sufficiently close to the corresponding population value 
is critical. It guarantees (in high probability) that the 
modification will only occur when there are real changes 
in the population values and not as a result of large 
sampling errors. Admittedly, and as noted by one of the 
referees, in the application of the method to the Atlantic 
provinces described in section 3, the aggregate estimator 
is based on only four provinces so that its standard error 
is about 50 percent of the standard errors of the province 
survey estimators, depending on the province sample sizes. 
(The province survey estimators are independent, condi- 
tional on the corresponding population province values). 
Thus, if the constraints are to be used in practice, the 
aggregation should be carried out over a larger set of 
provinces or other small areas. 

The following two alternative approaches have been 
suggested for dealing with the robustness problem: 

(i) Perform a time series outlier detection as proposed for 
example in Chang, Tiao and Chen (1988). 

(ii) Model the time series of proportions { jg = Vjg/ 
y 4_1503@ = 1, ..., (A — 1)} if these time series 
exhibit smoother behavior than the series {¥,,}. 
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The detection of outliers is an important aspect of any 
modelling exercise but the question remaining is how to 
modify the population value estimates once observations 
(survey estimates) are detected as outliers. Notice in this 
respect that our main concern is with current estimates that 
is, the most recent available estimates. In Chang, Tiao and 
Chen (1988), the motivation for the outlier detections is 
to remove their effect from the observations so as to better 
understand the underlying structure of the series and 
improve the estimation of the model parameters. But if 
the cause of an outlier observation is a real shift in the level 
of the population values, this shift should not be removed 
but rather accounted for in the model based estimators. 
Harrison and Stevens (1976) propose to account for such 
changes by modifying the prior distribution of the state 
vectors, e.g. by increasing the variances of the state vector 
errors so as to allow for more rapid changes in the state 
vector estimators. See Morris and Pfeffermann (1984) for 
an example. Our approach of constraining the model 
based estimators to coincide with aggregate survey 
estimators provides a more automatic procedure that does 
not require timingly prior information. 

The second approach suggested for dealing with the 
robustness problem is appealing since abrupt changes in 
the population values can be expected to cancel out in the 
ratios 7,,. The main disadvantage of the use of this 
approach is that the model holding for the ‘true’ ratios z,, 
is naturally very different from the model holding for the 
population values Y, as defined by (2.1) and in particular, 
it no longer provides estimates for the trend and the 
seasonal effects which, as mentioned in the introduction, 
is one of the major uses of our approach. It is also not clear 
how to extract the estimates for the population values Y¥; 
from the model holding for the ratios z,,, without some 
additional assumptions, like, for example, our assumption 
that the aggregate survey estimator is sufficiently close to 
the corresponding population value. 
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The use of constraints of the form (2.11) was previously 
considered by Battese, Harter and Fuller (1988) and by 
Pfeffermann and Barnard (1991) for analyzing cross- 
sectional surveys. Pfeffermann and Burck (1990) present 
empirical results illustrating the good performance of the 
modified estimators in abnormal time periods. See also 
section 3. 


3. FITTING THE MODEL TO THE ATLANTIC 
PROVINCES, EMPIRICAL RESULTS 


The model defined by (2.2), (2.5) (2.6) and (2.10) was 
fitted to the monthly panel estimators in the four Atlantic 
provinces in two stages. In the first stage the model defined 
by (2.2), (2.5) and (2.6) was fitted to each of the provinces 
separately. In the second stage, the correlations defining 
the matrix ¢ of (2.10) were estimated using a grid search 
procedure. (See section 2.6). The estimators obtained are, 
Diag(¢) = (0.5, 0.25, 0.80, 0.0). The data used for 
estimation of the model cover the years 1982-1988. Data 
for 1989 were used for model diagnostics by comparing 
the results within and outside the sample period. 


3.1 Preliminary Analysis 


Table 1 shows a breakdown of the Labour Force in the 
four provinces by industry. The figures in the table refer 
to March 1991. The (expected) sample sizes of the LFS are 
also shown. As can be seen, the percentage breakdowns 
in the four provinces are very similar justifying the 
assumption of equal correlations between the error terms 
of the census models across the provinces. The similarity 
of the percentage breakdowns suggests also possible 
improvements in the efficiency of the model based 
estimators derived from the joint model over estimators 
which ignore the cross-sectional correlations between the 
province population values. 


Table 1 
Labour Force by Industry in the Atlantic Provinces, March 1991 


Nova Scotia 


New Brunswick 


Navioudiand Prince; Edward 


Island 

Sample size 4,409 3,843 2,970 1,421 
Thousands % Thousands % Thousands % Thousands % 

Agriculture 7 1) a OS 0.5 0.2 6.0 9.8 
Other primary industry 18 4.4 13 4.2 18.0 VT 4.0 6.6 
Manufacturing 44 10.7 ay 11.9 23.0 9.9 6.0 9.8 
Construction 24 5.9 21 6.8 18.0 pel] 4.0 6.6 
Transp. and communication 35 8.6 30 9.6 20.0 8.6 5.0 8.3 
Trade and Commerce 81 19.8 61 19.6 41.0 17.6 10.0 16.4 
Finance 20 4.9 12 3.9 6.0 2.6 0.5 0.8 
Services 143 35.0 107 34.4 83.0 35.6 19.0 Bis 
Public Administration 36 8.8 22 7.0 23.0 9.9 6.0 9.8 
Unclassified 1 0.2 1 0.3 0.5 0.2 0.5 0.8 
Total 409 100.0 311 100.0 233.0 100.0 61.0 100.0 
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Figure 1. Seasonal Effects of Aggregate Survey Estimators and of Standard Errors of Aggregate Survey Estimators (x 100) 
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Figure 2. Original and Smoothed Standard Errors of Survey Estimators (x 100) for P.E.I. Province 
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Two other prior considerations mentioned in section 
2.3 are that the model should account for possible rota- 
tion group effects and for changes in the variances of the 
survey errors over time. In order to obtain initial estimates 
for the rotation group effects, we averaged the pseudo 
survey errors, e) = (y — y,),j = 1, «.., 6 over all 
the months in the sample period. We then divided the 
averages by the conventional estimates of the standard 
errors. (The errors ef) are correlated over time but the 
correlations are small because except for lags 6, 12 efc. the 
data of any given panel refer to different PSU’s in the 
urban areas and different enumeration areas in the rural 
areas. See section 2.1). Notice that in the absence of 
rotation group effects, E(e}/)) = Oo ail jeune 
irrespective of the model postulated for the population 
values. 


This preliminary (model free) analysis yields similar 
results to the results obtained under the full model, 
presented in Table 2 of section 3.3. 


Next consider the variances of the survey errors. 


Figure | plots the seasonal effects of the aggregate 
survey estimators in the four provinces along with the 
seasonal effects of the standard errors of these estimators 
(multiplied by 100). Denote as before by w,, the relative 
labour force size in province a at time ¢. The aggregate 
survey estimator is defined as y¥ = Y4_, w, 5 (Equation 
pane tue standard error of yr is (SD), = [-)42, we 
(SD)2,] *. The seasonal effects were estimated by 
application of the additive model of X-11 so as not to bind 
them to any particular model. We chose the additive model 
since we assume the additive decomposition for the survey 
estimators. (As revealed from Figure 4, the seasonal effects 
of the aggregate survey estimators produced by X-11 are 
very close to the seasonal effects obtained under the 
model). 


Figure | shows that the standard errors are influenced 
by seasonal variations with a seasonal pattern that follows 
closely the seasonal pattern of the survey estimators and 
hence of the corresponding population values. 


As discussed in section 2.3, rather than using the 
Original estimates of the design standard errors in the 
models fitted to the panel survey errors we use smoothed 
values, thus reducing the effect of the sampling errors on 
the former estimators. Figure 2 plots the two sets of 
estimators for Prince Edward Island (P.E.I.) province 
which is the smallest province in the Atlantic region and 
hence has the smallest sample sizes. As can be seen, the 
effect of the smoothing is to trim the extreme raw estimates 
but otherwise the smoothed values behave similarly to the 
raw estimates. The plots for the other provinces show a 
similar pattern but the differences between the raw and the 
smoothed estimates are smaller because of the larger 
sample sizes in these provinces. 
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We conclude this section by specifying the models 
postulated for the seasonal effects in the four provinces. 
Our initial model assumed fixed variances for the error 
terms ny = Y j=0 Si4j>t = 1, 2, ... (see equation 2.1). 
The predicted errors j= Yj+o S;4; obtained under 
that model were found to decrease in absolute value as a 
function of time in three out of the four provinces and 
increase in time in the remaining province. Notice that 
under the model defined by (2.1), with constant variances 
of the state error terms, the Kalman filter converages 
to a steady state by which the V-C matrices of the state 
vector estimators and hence of 4,, are constant. Thus, 
we modified the initial model such that VAR(y,,) = 
oe x g(t) where for the provinces of Nova Scotia, 
Newfoundland and P.E.I. g(t) = ¢‘~*/?) whereas for 
New Brunswick g(t) = ¢”. 


3.2 Results 


3.2.1 Rotation Group Biases 


Table 2 shows the rotation group Biases (RGB) and 
their estimated standard errors (SE) in the four provinces 
as obtained under the full model defined by (2.3), (2.5), 
(2.6) and (2.10). 


Table 2 


Rotation Group Biases and Standard Errors 
in the Four Provinces (x 100) 


Prin 
Nova New Newfound- Cy 
: é Edward 
Scotia Brunswick land 
Panels Island 


RGB SE RGBee SH RGB SE RGB SE 


—_ 


S020 ONO. OP ORCI Oe i Oy a3) O32. ON 
0.18 0.09 0.40 0.10 0.42 0.12 0.18 0.15 
0.32 0.08 0.24 0.09 0.47 0.12 O39 20.15 
0.06 0.07 0.01 0.09 0.18 0.12 0.03 0.15 

=O08 O03 =O15 Onl =O5) Osis SOs) Unis 


GN, ita GB GF a 


0840208) 0:50) OMI 90:50" 05145 — 0.60) “0:16 


The RGB behave fairly consistently across the provinces. 
Thus, the biases for the 3rd and 6th panel are all highly 
significant using the conventional f-statistic, having a 
positive sign for the 3rd panel and a negative sign for the 
6th panel. The biases for the 4th and Sth panels have again 
the same sign in all the provinces and they are all non- 
significant. 

For the 2nd panel all the biases are positive but the bias 
in P.E.J. is not significant. (P.E.I. is the province with the 
smallest sample size). It is also in P.E.I. that the sign of 
the bias for the Ist panel is different from the signs in the 
other provinces. 
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As discussed in section 2.3, there is more than one 
possible reason for the existence of RGB but the results 
emerging from the Table provide a strong indication that 
whatever the reason is, the biases found for some of the 
panels are real and not just the outcome of sampling 
errors. A drawback of the present analysis, however, is 
that the RGB are assumed to be fixed over time. Section 4 
proposes a more flexible model. 


3.2.2 Goodness of Fit 


A. TESTING FOR NORMALITY 


Let 1? = (yf) — y2hu-1)) define the innovation 
when predicting the j-th panel estimator one month ahead 
and denote J/, = (If), ..., If. The use of maximum 
likelihood estimation in this study assumes that the vectors 
Tjq are normal deviates (see section 2.4). To test this 
assumption, we computed the empirical distribution of the 
standardized innovations { (SJ) = UY /SDUY) Ils 
t= (k + 1), ...,.N} and compared it to the standard 
normal distribution using the Kolmogorov-Smirnov test 
statistic. This test statistic was computed for each of the six 
panels in the four provinces yielding P-values larger than 
0.15 in 21 out of the 24 cases. (The tests were performed 
using PROC UNIVARIATE of the SAS package. By this 
procedure, if the sample size is greater than fifty as it is 
in our case, the data are tested against a normal distri- 
bution with mean and variance equal to the sample mean 
and variance). Applying the same test procedure to 
the standardized innovations { (S/),, = (SDD) ie 
t ="(k'+ 1),...,N} wherel,, = [¥°_, 19/6] yields 
P-values larger than 0.15 in all the four provinces. 

The estimators of the standard deviations of the innova- 
tions used for the tests are those produced by the Kalman 
filter, without accounting for the variance component 
resulting from parameter estimation (see section 2.5). The 
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latter component is negligible even in P.E.I. which has the 
smallest samples sizes among the four provinces. We come 
back to this finding in section 3.4. 


B. PREDICTION ERRORS WITH DIFFERENT 
PREDICTORS 


Table 3 contains summary statistics comparing the 
behaviour of the prediction errors (innovations) in the 
four provinces as obtained for three different sets of 
estimators of the state vectors: (1) The estimators obtained 
under the separate models (SM) defined by (2.2), (2.5) 
and 2.6; (2) the estimators obtained under the joint model 
(JM) defined by (2.2), (2.5), (2.6) and (2.10); (3) the 
estimators obtained by imposing the robustness con- 
straints (2.11) on the joint model (ROB). Below we define 
the summary statistics using as before the notation 
I) (Vy - Vien) for the prediction error when 
predicting the j-th panel estimator one month ahead. 


MB, = Viens (L jai 1? /6)/(N — k) - mean bias 
in predicting the mean survey estimator 
Vig = ye vy /6. 

MAB, = Yf=i| Diener 14/(N — &)| 76 - mean 
absolute bias in predicting the panel estimators. 

SORE, = (Y tener (1/6 Yjoite Su) 2/(N —k)) — 


square root of mean square relative prediction 
error in predicting the mean survey estimator. 


The above summary statistics are shown separately for 
the sample period of July 1983 - December 1988 and for 
the postsample period of January 1989 - December 1989. 
In the latter case, the data were added one data point at 
a time so that for predicting the survey estimator of 
February 1989 for example we used the data observed until 
January 1989 and so forth. 


Table 3 


Prediction Errors in the Four Provinces, 
Summary Statistics (x 100) 


Nova Scotia 


SM JM ROB SM JM 
MB Sill = {07 — .06 = = 402) 
MAB Al? alt 10 14 al 
SQRE 5.76 5.62 5.70 5.48 5.47 
MB 14 ld .04 47 47 
MAB $3! .32 .30 wall = 
SQRE 6.39 6.27 6.82 6.25 6.25 


New Brunswick 


Newfoundland Prince Edward Island 
ROB SM JM ROB SM JM ROB 
7.83 212888 
— .06 — .25 — 18 — .08 .06 nie Als 
ollil .29 24 .20 20 23 8) 
5.47 7.03 6.91 6.96 9.34 9.13 9.17 
1.89 - 12.89 
.46 36 33 aii 84 85 86 
50 39 BY) .29 84 85 .86 
6.32 5.92 5.90 5.61 9.45 9.26 9.30 
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The main conclusions from Table 3 are as follows: 


(1) The results obtained for the three sets of predictors are 
in general very similar, indicating that for the data 
analyzed the use of the joint model improves only 
slightly over the use of the separate models and that 
there are no abrupt changes in the level of the series 
in the years considered. 


(2) The errors when predicting the survey estimators are 
small both within and outside the sample period, 
suggesting a good fit of the model. Notice that except 
in P.E.I., the relative prediction errors as measured by 
the statistics SORE, are all less than 7%. 


(3) The biases of the prediction errors in the postsample 
period are larger than in the sample period with rela- 
tively large differences in New Brunswick and P.E.I. 

- This outcome by itself could suggest some model 
failure in the year 1989. Inspection of the monthly 
panel prediction errors in the four provinces for this 
year, (not shown in the Table), indicates however that 
although the errors are in general mostly positive, the 
relatively large biases are mainly the result of one or 
two extreme errors which, with only 12 data points, has 
a large effect on the average summary statistics. It 
should be noted also that the estimated unemployment 


J J 
1984 1985 1986 


With robustness constraints 


o——°. Without robustness constraints 
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rates in the four provinces in the year 1989 are between 
0.11 and 0.18 so that a prediction bias of .005 or even 
.009 as obtained for P.E.I. is not high. Clearly, the 
model can be modified to account for these biases if 
they persist with additional data. On the other hand, 
notice that the discussion above refers only to the bias 
of the prediction errors since the bias of the model 
based estimators of the concurrent population values 
is controlled by the robustness constraints (2.11). 

In view of the very similar results obtained for the three 
sets of predictors considered and in order to highlight the 
performance of the robustness constraints, we deliberately 
deflated the unemployment rates in the period March 1985 
to March 1987 by 33%, deflated the rates in the period 
April 1987 - November 1988 by 25% and inflated the 
rates in the period December 1988 - December 1989 by 
33%. The effect of these operations is to introduce sudden 
drifts in the data in the months ¢ = 39,t = 64and¢ = 84. 
Figure 3 displays the aggregate, one step ahead prediction 
errors (APE), If = Ya=1 al Ljai(e? — P@Pe-1))/6] 
as obtained for the joint model with and without the 
robustness constraints, and for the separate models. 

The clear conclusion from Figure 3 is that by imposing 
the constraints, the APE in the periods following the three 
months with sudden drifts are smaller than the APE 


J J 
1987 1988 1989 1990 


»——-« Separate models 


Figure 3. Aggregate One-Step Ahead Prediction Errors of the Three Sets of Predictors (x 100) for Contaminated Data 
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Figure 4. Weighted Averages of Seasonal Effects as Obtained by X-11 and Under the Model (x 100) 
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Figure 5. Weighted Averages of Trend Levels as Obtained by X-11 and Under the Model 
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obtained without the constraints. Thus, in March 1985 for 
example, f = 39, the APE are very large in absolute value 
both with and without the constraints which is obvious 
since the predictors use only the data until February 1985. 
The APE corresponding to the robust predictors return 
however, to their normal level much faster than the APE 
of the nonrobust predictors. A similar behaviour is seen 
to hold in the other two periods. Another notable result 
featured in the graph is that in the periods following the 
months with the sudden drifts, the joint model performs 
better than the separate models even without imposing the 
robustness constraints. Thus, by borrowing information 
from one province to the other, the joint model adapts 
itself more rapidly to the new level of the series. For more 
illustrations of the performance of the robustness con- 
straints see Pfeffermann and Burck (1990). 


C. COMPARISONS WITH ESTIMATORS 
PRODUCED BY X-11 


As a final assessment of the appropriateness of the 
model, we compare the estimates of the seasonal effects 
and the trend levels as obtained under the model, with the 
estimates produced by the X-11 procedure (Dagum 1980). 
The latter is known to be less dependent on specific model 
assumptions. This procedure is the commonly used 
method for seasonal adjustment throughout the world. 
Figure 4 displays the average seasonal effects for the four 
provinces as obtained by X-11 and under the model. 
Figure 5 displays the corresponding trend level estimates. 
The averages are computed using the weights (w,,) 
employed in previous analyses. The model based estimates 
shown in the two figures are the smoothed estimates 
which, like X-11, employ all the data in the sample period. 

As can be seen, the seasonal effects produced by the two 
approaches are very close. The trend level estimates are 
also close but the X-11 trend curve is smoother than the 
model curve. Similar close correspondence between X-11 
and the model is obtained for each of the four provinces 
separately, including, in particular, P.E.I. with its 
relatively small sample sizes. 


3.3 Comparison of Design Based and Model Dependent 
Estimators 


We mention in the introduction that one of the major 
reasons for wishing to model the raw survey estimators is 
that the model produces estimates for the population 
values which, at least in small areas, are more accurate 
(when the model holds) than the survey estimators. We 
computed the two sets of estimates for the four provinces 
and found that as expected, the estimates produced by the 
two approaches behave very similar but the design based 
estimators are less stable, having in general higher peaks 
and lower troughs. An important aspect when comparing 
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the two sets of estimates is their performance in estimating 
year to year changes of the population values. Such com- 
parisons are free of the obscuring effects of seasonality. 
Figure 6 displays the results obtained for P.E.I.. The 
model dependent estimates are the smoothed values of the 
joint model which use all the data in all the months. As 
can be seen, the estimates produced by the model are much 
more stable and vary only mildly from one month to the 
other compared to the design based estimates. Figure 7 
displays the standard errors (S.E.) of the unemployment 
rates estimators in P.E.I. as computed under the design, 
(smoothed values, see Figure 2), and under the joint 
model. Also shown are the S.E. when fitting the separate 
model defined by (2.2), (2.5) and (2.6) and the corre- 
sponding S.E. after accounting for the use of parameter 
estimates instead of the unknown parameter values. See 
section 2.5 for details. (The latter have been computed 
only for the separate model to save in computing time). 


There are three notable features emerging from the 
graphs: 


(1) TheS.E. of the model dependent estimators under the 
joint model are only mildly smaller than the S.E. 
obtained for the separate model but considerably 
smaller than the S.E. of the survey estimators. 


(2) The S.E. of the model dependent estimators behave 
similarly to the S.E. of the survey estimators, a direct 
consequence of accounting for the changes in the 
variances of the survey errors over time in the model. 
See section 2.3 for details. 


(3) Accounting for the use of estimated parameter values 
in the computation of the S.E. of the model dependent 
estimators has only a marginal effect on the computed 
S.E. Recall that P.E.I. is the province with the smallest 
sample sizes. The effect of accounting for the use of 
parameter estimates in the other provinces is even 
smaller. 


4. SUMMARY 


This article illustrates that data collected by a complex 
sampling design, consisting of several stages of selection 
with rotating panels, can be successfully modelled by a 
relatively simple model. The model consists of two parts: 
the census model holding for the population values and 
the survey errors model describing the time series relation- 
ship between the survey errors. The use of the model yields 
more accurate estimators for the population values and 
their components like trend and seasonality and it permits 
estimating the S.E. of these estimators in a rather simple 
way. The model equations can be modified to secure the 
robustness of the model-dependent estimators against 
possible model failures. 
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Figure 6. Year to Year Changes in Design Based and Model Dependent Estimates of P.E.I. Unemployment Rates (x 100) 
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Figure 7. S.E. of Survey Estimators and of Model Dependent Estimators With and Without Accounting for Parameter Estimation 
(x 100) for P.E.I. Province 
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The model used in this article can be extended in various 
directions. Foremost, the model should be applied 
simultaneously to more provinces or other small areas to 
ensure that the aggregate sample estimators Y 4_, Wig Fra 
are sufficiently close to the corresponding population 
values. See the discussion in section 2.7. Incorporating in 
the model an outlier detection mechanism to further assess 
the performance and suitability of the model is another 
valuable addition. 

Two other extensions are to relax the assumption of 
constant variance for the error term €, in the census model 
and to let the rotation group biases to change over time. 
The first extension is suggested by the observation made 
in section 3.1 that the variances of the survey errors are 
subject to seasonal effects, with a seasonal pattern that is 
similar to the seasonal pattern of the raw estimates. Fitting 
the equations (2.4) in the four provinces indicates also the 
existence of a mild trend in the variances which again 
behaves similar to the trend of the raw survey estimates. 
Thus, the variances of the survey errors seem to depend 
on the magnitude of the survey estimators which suggests 
that the variances 07 = V(€,) change with the level of 
the population values. As a first approximation one could 
assume that o? is proportional to the corresponding 
variance of the survey error. 

Letting the rotation group biases change over time is 
a natural extension of the model, considering that the 
population values means are time dependent. Modelling 
the evolution of the group biases can however be problem- 
atic because of possible identifiability problems with the 
models holding for the trend and the seasonal effects. 
See the discussion in Pfeffermann (1991). 

The last two extensions are important and should be 
explored but based on our experience with the unemploy- 
ment data, we expect that they will affect the model 
estimators very mildly. 
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Maximum Likelihood Estimation of Constant Multiplicative 
Bias Benchmarking Model with Application 


IJAZ U.H. MIAN and NORMAND LANIEL! 


ABSTRACT 


The maximum likelihood estimation of a non-linear benchmarking model, proposed by Laniel and Fyfe (1989; 1990), 
is considered. This model takes into account the biases and sampling errors associated with the original series. Since 
the maximum likelihood estimators of the model parameters are not obtainable in closed forms, two iterative 
procedures to find the maximum likelihood estimates are discussed. The closed form expressions for the asymptotic 
variances and covariances of the benchmarked series, and of the fitted values are also provided. The methodology 


is illustrated using published Canadian retail trade data. 


KEY WORDS: Autocorrelations; Bias model; Generalized least squares; Sanrpling errors. 


1. INTRODUCTION 


Benchmarking methods are very commonly used for 
improving sub-annual survey estimates with the help of 
corresponding estimates, called benchmarks, from an 
annual survey. The improvement generally is in terms of 
reductions in the biases and variances of the sub-annual 
estimates. For example, the monthly retail trade estimates 
might be improved using estimates from annual retail trade 
surveys. The sub-annual estimates are often biased due to 
coverage deficiencies in the frame. Undercoverage is 
caused by delay in the inclusion of new businesses and non- 
representation of non-employer businesses in the frame. 
Furthermore, the variances of the sub-annual estimates 
are often larger than those of the corresponding annual 
estimates, and the sampling covariances exist between the 
estimates from different time periods due to overlap of the 
samples. On the other hand, the annual estimates can be 
assumed unbiased because, in practice, their frames do not 
suffer much from coverage deficiencies. Detailed discus- 
sions on benchmarking can be found in Laniel and Fyfe 
(1989; 1990), Cholette (1987; 1988), and others. 


Several procedures for benchmarking time series are 
available in the literature. Based on a quadratic minimiza- 
tion approach, Denton (1971) proposed several procedures 
to benchmark a single time series. Cholette (1984) proposed 
a modified version of Denton’s order one proportional 
variant method where he removed the starting condition 
to avoid transient effects. The assumptions made by 
authors are very unlikely to be satisfied by most economic 
time series. More specifically, their models assume that the 
bias associated with sub-annual estimates follows a 
random walk and that both the sub-annual and annual 
data are observed without sampling errors. In general the 
estimates come from sample surveys and hence they are 
subject to sampling errors. 


Hillmer and Trabelsi (1987) proposed an alternate 
approach to benchmarking which is based on an ARIMA 
model (see e.g., Box and Jenkins 1976). Although this 
approach takes into account the sampling covariances of 
the sub-annual and annual estimates, the approach does 
not accommodate biases in the sub-annual estimates. 
Cholette and Dagum (1989) modified the Hillmer and 
Trabelsi approach by replacing the ARIMA model by an 
‘““intervention’’ model. This approach allows the modelling 
of systematic effects in the time series but still possesses 
the same weaknesses as found in the Hillmer and Trabelsi 
model (Laniel and Fyfe 1990). 

In order to overcome the deficiencies mentioned above, 
Laniel and Fyfe (1989; 1990) proposed a non-linear bench- 
marking model on levels. The authors provided a complex 
algorithm to find the generalized least squares (GLS) 
estimates (and their asymptotic covariances) of the model 
parameters. This model takes into account the sampling 
covariances of the sub-annual and annual estimates, and 
can be used when the benchmarks come either from cen- 
suses or annual overlapping samples. This model also 
assumes a constant multiplicative (relative) bias associated 
with the sub-annual level estimates. Other constant multi- 
plicative bias benchmarking models has been proposed by 
Cholette (1992) and Laniel and Mian (1991). Cholette 
assumes a model in which both the bias and errors are 
multiplicative. The author used the GLS theory to find the 
estimates of the model parameters after making a loga- 
rithmic transformation on the model. Laniel and Mian 
(1991) have provided an algorithm to find the maximum 
likelihood estimates of a constant multiplicative bias 
benchmarking model with mixed (a mixture of binding 
and non-binding) benchmarks. The binding benchmark 
here is an estimate from a census (i.e., an estimate with 
zero variance) and the non-binding benchmark on the other 
hand is an estimate based on a sample. The assumption 
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of aconstant multiplicative bias will be verified in practice 
if the rate of frame maintenance activities is relatively 
stable, that is, when the proportion of frame coverage defi- 
ciencies is fairly constant over time. This assumption also 
implies that the covered and uncovered businesses in the 
frame possesses the same average period-to-period ratios 
with respect to the variable of interest. The nature of bias 
associated with sub-annual estimates may vary from one 
time series to another. Cholette and Dagum (1991) have 
proposed a benchmarking method which assumes a con- 
stant additive bias associated with the sub-annual estimates. 

The purpose of this paper is to consider the maximum 
likelihood (ML) estimation of the parameters of Laniel 
and Fyfe’s model and the results are based on the report 
of Mian and Laniel (1991). Their model is described in the 
next section. Two iterative processes to find the ML esti- 
mates of the model parameters are discussed in Section 3. 
The closed form expressions for the asymptotic covariances 
of the estimators of model parameters and of the fitted 
values are provided in Section 4. The published Canadian 
retail trade data collected by Statistics Canada are used to 
illustrate the methodology. 


2. CONSTANT MULTIPLICATIVE BIAS 
MODEL (CMBM) 


In order to meet the benchmarking requirements of the 
economic surveys, the following constant multiplicative 
bias model (CMBM) has been proposed by Laniel and 
Fyfe (1989; 1990). The model assumes that the biased sub- 
annual estimates y, follow the relationship given by 


Ve S00, SG, fh S ly Dy oba5 (2a) 


and the unbiased annual estimates z; follow the rela- 
tionship 


or Ne Ue Dg ED (ia) 


1eT 


where the subscripts ¢ and T denotes respectively the sub- 
annual and annual time periods, 6, is the unknown fixed 
sub-annual parameter, @ is an unknown constant bias 
parameter associated with y,, and a, and b, are sampling 
errors associated respectively with y, and z7. The above 
model is a hybrid type (mixed) model in which bias is 
multiplicative but errors are additive. 

Before proceeding further, let us define the column 
vectOrsyy = (VyaWosve: an) ea pees eae 
y= (G45202, 98 T- 3Qn ine Da= tdi bos nese d) 4 tand 
0 = (6;, 62, ..., 0,)’. The CMBM model, given by 
(2.1) and (2.2), can be rewritten as 


= 
| 


(23) 


Xoe8 + Xp9 ae ie 

where 

Ags (G1,:D%) i iXo = (0':0')’. XAp= (OCD). 

u = (a’:b’)’, D = (dr;), 
(2.4) 


WV eZays 


[,, is an identity matrix of order n, 0 is a zero vector or 
matrix of an appropriate order, and d7, is an indicator 
function equal to | for t€7 and to O otherwise. It is 
assumed that the sampling error vectors a and b follow multi- 
variate normal distributions such that a ~ MN(0,V,,) 
and b ~ MN(0,V,,,). Also, in the general case, a and b 
are correlated, which means that Cov(a,b) = V,, = 
Viq # 0. It is shown in the next section that the ML and 
GLS estimators of the 6 and 6 are same for this model. 
Thus the assumption regarding the normality of a and b 
is required only to obtain the Fisher information matrix 
(and hence variances) of the ML estimators. 


3. MAXIMUM LIKELIHOOD ESTIMATION 


The log-likelihood function under CMBM can be 
written as 


CT ee eI eee tn | alee 2, 
(3.1) 
where 
Q = (w — X,0)'V-'(w — X30) (3.2) 
and 


Poa i jie : 
Ving Von 
The ML estimates of the model parameters 8 and 8 
can be obtained, assuming V known, by maximizing the 
log-likelihood function (3.1) or equivalently by minimizing 
the quadratic term Q (3.2). For this particular model, the 
ML and GLS estimators of the model parameters are the 
same and the distinction between them will be made only 
if the need arises. Taking the first order partial derivatives 


of In(L) with respect to 8 and £, respectively, and then 
equating them to zero, we have 


dln(L) 
00 


X;V-'(w — X30) = 0, 
(3.3) 
dln(L) 
0g 


X6 V~'(w — X30) = 0. 


Survey Methodology, December 1993 


Since E(w) = X,0 under the model (2.3), the above 
equations are estimating equations in the sense of Godambe 
(1960) and they are information unbiased. It is interesting 
to note that X;V~' and X§V7~' do not depend on w so 
that the equations (3.3) converge to zeros and hence have 
consistent roots as long as E(w) = X, 9. That is, even 
when V in the above equations is replaced by some of its 
consistent estimate the equations will provide consistent 
estimates of the vector 8 and @. Also note that the above 
equations are non-linear in the parameters to be estimated 
and it is not possible to obtain explicit expressions for the 
estimators of @ and 8. Therefore some iterative procedure, 
such as the well-known Fisher-Newton-Raphson method 
(also called method of scores by Fisher), may be used to 
obtain the estimates. The elements of expected Fisher 
information matrix needed to implement the Fisher- 
Newton-Raphson method are provided in Section 4. 

An alternate way to find the ML estimates of the model 
parameters is to solve the estimating equations (3.3) 
successively. By solving the first expression of (3.3), the 
estimate of ®, as a function of B, is given by 


i=. 0.09) = Ae) Xs Van WGA) 


Similarly, by solving the second expression of (3.3), the 
estimator of 8, as a function of 9, is given by 


B = 8(0) = [0’Vacb(y — Yo Visi (z — DO))]/ 
[OF 4,5, loca (3-9) 


where 


The ML estimates of 8 and @ can be obtained by success- 
ively calculating equations (3.4) and (3.5) until conver- 
gence. This procedure has an advantage over the Fisher- 
Newton-Raphson method as it is easy to implement. 
However, for this kind of algorithm, the convergence is 
usually very slow. We will compare these two methods in 
Section 6 to check the speed of their convergence. 

Once the ML estimates of the model parameters are 
obtained, one can find the fitted sub-annual values p = 60 
and the fitted annual values 2 = DO. 


Initial Guess for 8 and 8 
In order to obtain an initial guess for 6, say Bel let us 
rewrite the model (2.3) as 


wt = X8B + u*, 


where w* = ((Dy)’:(z — D®)’)’, X8 = ((D®)’:0’)’ 
and u* = ((Da)’:b’) ‘. Thus the ML estimate of £6 is 
given by 
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B= [Xo (VM)! w*]/[Xe (VY) " Xs], GB.) 


where 
DV Dw DV op 
FA = COKE) = 
Vig) Vip 


Using the fact that E(z) = DO, and replacing DO by z 
in (3.6), an initial guess for 6 may be taken as 


LQ) 


(3.7) 


[2’(D¥ca»D’) Dy] ||z' (D¥ aD’) ~* 2]. 


The initial estimate of @ can be obtained from (3.4) by 
replacing 6 by Bos 


4. COVARIANCES OF THE ESTIMATORS 


In this section, we derive the expressions for the asymp- 
totic covariances of the ML estimators of CMBM 
parameters by inverting the Fisher information matrix, 
say 0. The asymptotic covariances of the fitted sub-annual 
and annual values are provided by using the delta method. 
First, let us consider the derivation of the covariances of 
the ML estimators of 8 and @. The elements of 2 (7.e., the 
negative expectations of the second order partial 
derivatives of In(L)) are given by 


d7In(L 
Care| ce ee ye 
90 30’ 
d71In(L 
Tee ee ls = OW O 
0p 
and 
ee Oe BOT yx 
ph Fa ie 0 a6 B OF 


Therefore, the Fisher information matrix of order (n + 
1) x (n + 1) is given by 


wie Es me (4.1) 
M5; Qs» 
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Inverting © by using the algebra of partitioned matrices 
we have 


Cov(6) = 274, 
Var (8) = 254, 
(4.2) 
Cov(0,8) = — 2449293)! 
= — 0712.95}, 
where 
Qi. = 2) — %205'N,, 
(4.3) 


M71) = A. — %,N5' Ap. 


Once the covariance matrix 2 ~! is available, the asymp- 
totic covariances of the sub-annual fitted values ¥ can be 
obtained by using the delta method (see e.g., Rao 1973). 
Let A be the matrix of first order partial derivatives of y 
with respect to the elements of (0’:8)’. Clearly, the 
n X (n + 1) matrixisA = (6I,:0). Now, by using the 
delta method, the asymptotic covariance matrix of Jj is 
given by 


Cov) = AQ Aa (4.4) 


Furthermore, the covariance matrix of the annual fitted 
values Z, from the standard multivariate normal theory, 
is given by 


Cove). = DGD . (4.5) 


where D and Q,,> are as defined by (2.4) and (4.3), 
respectively. 


5. MAXIMUM LIKELIHOOD ESTIMATION 
WHEN /,,, = 0 


In this section we consider the ML estimation of the model 
parameters for the special case when the error vectors a 
and 6 are uncorrelated (i.e., Cov(a,b) = V,» = Vy, = 0). 
Usually this is the case in sample surveys when annual and 
sub-annual samples are drawn independently from each 
other. Reduction in the results of Sections 3 and 4 can be 
seen by substituting V,, = V;, = 0in the equations. As 
an example, for this special case, the ML estimators of 0 
and £6, given by (3.4) and (3.5), reduce to 


6* = 6*(8) = (87 Via! + D’Vi5'D) =! 


(BVia'y + D’ Vp5'2) 


and 
B* = 6*(0) = [e’V,,'y|/[O"V,' @], 


respectively. These equations must be solved successively 
to obtain the required estimates. 


Similarly, the elements of the Fisher information matrix 
reduce to 


=) 
—* 
II 


B20 * SeeD OV pe 
OO VO, 


OQ = GB = BY,,' 0. 


6. AN APPLICATION 


Here we present an example using published Canadian 
retail trade data which results from monthly and annual 
retail trade surveys conducted by Statistics Canada. The 
monthly retail trade estimates and their coefficients of varia- 
tion (CV) are available from the Statistics Canada publication 
‘Retail Trade’’ (Catalogue No. 63-005 Monthly). There 
are two types of monthly retail trade estimates, namely 
preliminary and revised estimates. We use the revised but 
seasonally unadjusted (raw) estimates for this example. 
Since the CVs of the revised estimates are not available, 
the CVs of the preliminary estimates are used to approx- 
imate the variances of the revised monthly estimates. The 
data for the period January 1985 to December 1988 are 
used in this example. Another difficulty was to find the 
autocorrelations for monthly retail trade estimates. Based 
on some monthly retail trade data, Hidiroglou and Giroux 
(1986) provided the estimates of autocorrelations at lags 
1, 3, 6, 9 and 12 for three different kinds of stratum in 
several provinces of Canada. As an approximation to the 
autocorrelations of monthly retail trade estimates, the 
averages of their estimates of autocorrelations for the 
strata in the Province of Ontario and Standard Industrial 
Classification Code 60 (Foods, Beverages, and Drug 
industries) are used. The approximate (averaged) auto- 
correlations, say o(k), are given in Table 1. 


Table 1 


Approximate Autocorrelations p(k) for the Monthly 
Retail Trade Estimates 


Lag k 1 3 6 9 IP? 


p(k) 0.970 0.940 0.918 0.914 0.962 
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The method of ordinary least squares and an algorithm 
of McLeod (1975) for the derivation of theoretical auto- 
correlations for autoregressive moving-average time series 
was used to revise the observed autocorrelations. An 
ARMA (1,0)(1,0);2 seasonal multiplicative model was 
fitted on the five observed autocorrelations by minimizing 
the sum of squared differences between the observed and 
theoretical autocorrelations. Then the estimated model 
parameters and the above mentioned algorithm of McLeod 
were used to calculate the autocorrelations for all other 
lags of interest. Given that the ARMA model is correct for 
theoretical autocorrelations, this approach provides a 
consistent estimate of the autocorrelation function. These 
final (revised) approximate autocorrelations for up to 
47 lags are given in Table 2 and were used to approximate 
the covariances for monthly retail trade estimates via 
multiplication with the standard deviations. 


Table 2 


Revised Approximate Autocorrelations o* (k) for the Monthly 
Retail Trade Estimates for up to 47 Lags 


Lagk p*(k) Lagk p*(k) Lagk p*(k) Lagk p*(k) 


0 1.0000 12. 0.9602 24 0.8896 36 = 0.8100 
1 0.9758 13. 0.9345 25 0.8647 37) BO7869, 
2 0.9555 14 0.9126 26 ~=—-0.8433 38 =—0.7669 
3 0.9391 15 0.8943 2 ST Os8253 39707501 
4 0.9266 16 0.8798 23 nO. S07. 40 0.7363 
5 0.9177 17 0.8687 29 0.7994 41 0.7254 
6 0.9126 18 0.8612 50 0.7913 42. 0.7176 
7 0.9113 19s gO. 8512 31 0.7864 43 0.7126 
8 0.9136 20 0.8567 32 = 0.7843 44 0.7106 
9 0.9196 Zi 0.8595 33.5 5051862 45 0.7114 
10 0.9293 22 ~=—-0.8661 34 0.7909 A6 m0 S75 il 
11 0.9429 23 1078760 Si). Ws) 47 0.7217 


At the time this study was performed, the annual retail 
trade estimates were only available for years 1985 through 
1988. These estimates are available from Statistics Canada 
publication ‘‘Annual Retail Trade’”’ (Catalogue No. 63-223 
Annual). The variances of annual retail trade estimates are 
not available from the literature and have been computed 
from the actual survey data. The covariances between 
monthly and annual estimates are zero because the samples 
of monthly and annual retail trade surveys were drawn 
independently from each other. The annual retail trade 
estimates are from dependent samples, thus their 
covariances are non-zero. But the estimates of covariances 
are not readily available via regular survey processing and 


169 


a study would be required to obtain them. Consequently, 
for the purpose of this example, we assumed that the 
covariances between annual retail trade estimates are zero. 


An interesting question was raised by one of the ref- 
erees. He asked what will happen when the variances and 
covariances of survey estimates are not known. This is a 
difficult problem and cannot be answered so easily. How- 
ever the model presented assumes these variances and co- 
variances are known. In general, the estimating equations 
used to find the maximum likelihood estimates need only 
the consistent estimates of variances and covariances. It 
is a common practice in benchmarking problems to 
estimate these variances and covariances from survey data 
since the theoretical values are never known (see, é.g., 
Hillmer and Trabelsi 1987). 


The computations required for this example are per- 
formed by an algorithm written in the GAUSS program- 
ming language for micro computers. The initial estimate 
of 8 for the iterative process, obtained form (3.7), is given 
by ei = 0.9162. The initial estimate of the parameter 
vector @ is obtained from (3.4), after replacing 6 by Bo. 
Both the Fisher-Newton-Raphson and successive iteration 
methods, as discussed in Section 3, are used to find the 
ML estimates of the model parameters. The final ML 
estimate of G is found to be very close to the initial estimate 
and is given by 8 = 0.9016 with CV = 0.0065. It is 
interesting to note that the Fisher-Newton-Raphson 
method converged very quickly to a final solution for this 
example. In fact it converged in only 6 iterations (about 
1 minute) for a ten digit precision whereas the successive 
calculations method converged, with the same precision, 
in over 500 iterations (over 45 minutes), on a 386DX-25Mhz 
personal computer. However, as they should, both methods 
converged to the same final solution. The covariance 
matrix of the estimated vector (0’:8)’ is obtained by 
inverting the Fisher information matrix Q, given by (4.1), 
after replacing parameters by their ML estimates. The 
original series of the monthly retail trade estimates and the 
benchmarked series of the ML estimates along with their 
CVs are given in Table 3. The fitted sub-annual series 
along with their CVs are also given in this table (last two 
columns). The original and benchmarked series are also 
plotted in Figure 1. The results show that the original 
behaviour of the series is not disturbed by benchmarking 
and a very large reduction in the CVs of sub-annual 
estimates is achieved. The original series of the annual 
retail trade estimates and fitted annual values along with 
their CVs are given in Table 4. The variances of the fitted 
values in Tables 3 and 4 are obtained by using expressions 
(4.4) and (4.5), respectively, after replacing parameters by 
their ML estimates. The results of fitted values also show 
a large reduction in the CV’s of the original estimates. That 
is, the reliability of the monthly and annual series are 
increased by benchmarking. 
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Table 3 


Monthly Retail Trade Estimates, ML Estimates of the @,’s and Fitted Values 
(all in millions of dollars) Along with their CV’s 


Year Month yt CV (y;)* 6, CV(@, ) dy, CV(J,) 
1985 1 8,689.668 0.008 9,686.630 0.00210 8,733.384 0.00667 
2 8,390.380 0.008 9,350.078 0.00210 8,429.951 0.00665 

3 10,107.485 0.006 11,248.048 0.00233 10,141.146 0.00496 

4 10,541.145 0.008 11,741.785 0.00200 10,586.294 0.00656 

5 11,763.659 0.007 13,094.15] 0.00198 11,805.576 0.00570 

6 11,067.487 0.008 12,321.326 0.00189 11,108.803 0.00647 

7 10,810.755 0.008 12,029.467 0.00184 10,845 .666 0.00643 

8 11,289.656 0.009 12,554.808 0.00206 11,319.309 0.00726 

9 10,336.540 0.009 11,484.216 0.00205 10,354.073 0.00728 

10 11299751 0.010 12,447.696 0.00256 1222 13 0.00809 

11 11,935.495 0.010 13,234.412 0.00258 11,932.034 0.00808 

12 13,300.288 0.008 14,734.891 0.00188 13,284.853 0.00643 

1986 1 9,753.373 0.009 10,794.009 0.00221 9,731.787 0.00716 
2 9,249.279 0.009 10,227.777 0.00224 9,221.277 0.00709 

3 10,609.952 0.008 11,729.293 0.00207 10,575.031 0.00622 

4 11,637.936 0.008 12,860.626 0.00206 11,595.032 0.00614 

5 12,695.108 0.008 14,024,139 0.00205 12,644.046 0.00605 

6 11,826.254 0.008 13,059.556 0.00202 11,774.385 0.00598 

7 11,940.908 0.010 13,164.500 0.00233 11,869.002 0.00740 

8 11,866.547 0.010 13,070.205 0.00232 11,783.987 0.00743 

9 11,540.397 0.009 12,712.283 0.00202 11,461.287 0.00670 

10 12,208.845 0.010 13,430.932 0.00235 12,109.215 0.00747 

11 12,201.498 0.010 13,418.219 0.00240 12,097.753 0.00747 

12 14,479.170 0.009 15,933.95] 0.00215 14,365.916 0.00670 

1987 1 10,271.93 0.012 11,276.676 0.00357 10, 166.956 0.00891 
2 9,951.105 0.010 10,945.319 0.00261 9,868.208 0.00737 

3 11,492.162 0.008 12,663.849 0.00230 11,417.620 0.00584 

4 12,867.443 0.009 14,172.605 0.00235 12,777.901 0.00652 

5 13,508.434 0.012 14,850.145 0.00343 13,388.765 0.00862 

6 13,608.274 0.011 14,973.985 0.00287 13,500.418 0.00786 

y) 13,278.474 0.023 14,483.340 0.01066 13,058.057 0.00165 

8 12,728.196 0.008 14,028.998 0.00227 12,648.426 0.00577 

9 12,616.239 0.009 13,888.982 0.00233 12-4522 488 0.00659 

10 13,760.829 0.008 15,156.409 0.00227 13,664.890 0.00592 

1! 13,380.142 0.008 14,733.240 0.00227 13,283.365 0.00597 

12 16,269.757 0.007 17,928.148 0.00241 16, 163.867 0.00525 

1988 1 11,134.013 0.010 12,234.529 0.00274 11,030.548 0.00753 
2 10,959,374 0.010 12,042.761 0.00276 10,857.65] 0.00754 

3 13,177.788 0.008 14,508.565 0.00233 13,080.800 0.00602 

4 13,666.311 0.009 15,035.737 0.00243 13,556.094 0.00676 

5 14,267.530 0.006 15,742.039 0.00379 14,192.890 0.00448 

6 14,432.944 0.009 15,884.130 0.00240 14,320.997 0.00673 

7 13,960.825 0.009 15,363.957 0.00240 13,852.014 0.00673 

8 13,691.315 0.008 15,073.691 0.00233 13,590.312 0.00606 

9 13,773.109 0.008 15,159.075 0.00235 13,667.294 0.00613 

10 13,900.743 0.009 15,279.950 0.00255 13,776.282 0.00696 

11 14,453.461 0.009 15,884.279 0.00260 14,321.132 0.00700 

12 17,772.990 0.009 19,529.79] 0.00267 17,607.895 0.00702 


*Source: Statistics Canada publication ‘‘Retail Trade’’ (Catalogue No. 63-005 Monthly). 
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Figure 1. Original and Benchmarked Series of Monthly Retail Trade Estimates for All Stores in Canada 


Table 4 


Annual Retail Trade Estimates and Annual Fitted Values 
(in millions of dollars) Along with their CV’s 


Year Be CVs) Bo MEV (Z)) 
1985  143,965.400 0.00033. ~—«:143,927.507 0.00032 
1986 154,377.100 0.00031  154,425.491 0.00030 
1987 169,944.600 0.00193 ~—«169,101.697 0.00128 
1988 181,594.000 0.00137 _—«181,738.512 0.00127 


*Source: Statistics Canada publication ‘‘Annual Retail Trade’’ 
(Catalogue No. 63-223 Annual). 


7. CONCLUSIONS 


The non-linear model discussed here seems to be very 
appropriate for benchmarking an economic time series 
from large sample surveys. The proposed iterative proce- 
dures to find the maximum likelihood estimates of the 
model parameters are very simple to implement in practice. 
However, the convergence of the successive calculation 
method is very slow in comparison to the Fisher-Newton- 
Raphson method. The closed form expressions for the 
covariances of the ML estimators are provided. These 
estimates and their covariances may be used to make 
inferences regarding model parameters. Furthermore, 
expressions for the fitted sub-annual and annual values 
along with their asymptotic covariances are also provided. 
The methodology presented in this article seems to provide 
a good fit to the Canadian retail trade data. However, the 
goodness of fit tests for this and other benchmarking 
models need to be developed. 
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Optimum Two-Stage Sample Design for Ratio Estimators: 
Application to Quality Control - 
1990 French Census 


JEAN-CLAUDE DEVILLE! 


ABSTRACT 


This study is based on the use of superpopulation models to anticipate, before data collection, the variance of a 
measure by ratio sampling. The method, based on models that are both simple and fairly realistic, produces expres- 
sions of varying complexity and then optimizes them, in some cases rigorously, in others approximately. The solution 
to the final problem discussed points up a rarely considered factor in sample design optimization: the cost related 


to collecting individual information. 


KEY WORDS: Census quality control; Superpopulation model; Two-stage sample design optimization; Multiple 


objective survey. 


1. INTRODUCTION 


The survey method used for quality control of French 
census data pointed up a number of new and interesting 
problems, three of which are dealt with in this paper. After 
discussing them in general terms, we describe their specific 
application to the census. 

In all cases, the problem is one of optimizing a two- 
stage survey in which the primary units are census collection 
districts. Units are selected using an index k that varies in 
a population U of districts and is, in concrete terms, a 
processing unit of the census forms collected. 

The first problem is that of estimating the frequency 
of a characteristic in the population of forms (the fact of 
containing an error). Keeping in mind the accuracy defined 
for this estimate, an attempt is made to minimize survey 
cost with a cost function in the form 


Cr = mC, + nC, (at) 


where 77 is the number of primary units (districts) sampled, 
C, the cost of processing one PU, n the number of final 
units (forms) sampled and C, the cost of processing one 
final unit. The problem is fairly common when a mean is 
to be estimated (see for example W. Cochran (1977)). Our 
solution is more complete as it takes into account the great 
variability in primary unit size. 

The second, more unique, problem is also more signifi- 
cant. The final population (i.e. the forms) is made up of 
G separate groups (g = 1 to G). We are looking for an 
estimate of the frequency of occurrence of a characteristic 
in each group, with an accuracy defined for each one. The 
constraint resides in the fact that, because the primary 
units are common to all groups, sampling within one PU 
affects all groups. 


The objective is to minimize survey cost, which is 
expressed as 
G 
Crem, + ye nCE (1.2) 


g=1 


where n, is the total number of final units in group g and 
C, the cost of processing one final unit in group g. In 
practice the groups are made up of the different types of 
census forms. 

The third problem is related to coding control. We do 
have an a priori measure of the difficulty of coding each 
form. Formally, therefore, we have, at the level of each 
individual /in the population, a quantitative variable X,, 
such that the probability (within a meaning to be defined) 
of the individual having the characteristic to be measured 
is approximately proportional to X;. We are seeking to 
use this information to minimize the cost of control 
(measurement of the frequency of the ‘‘coding error’’ 
characteristic) subject to a defined survey accuracy. 

In each case, plausible and simple superpopulation 
models allow us to evaluate the anticipated variance of the 
survey. In a manner of speaking, this is an almost standard 
illustration of model assisted survey sampling as described 
in Sarndal, Swensson, Wretman (1992). 


2. OPTIMUM ESTIMATE OF THE PROPORTION 
OF RECORDS CONTAINING ERRORS 
TWO-STAGE SAMPLE DESIGN 


Each primary unit k (district) has a known number N, 
of individuals (forms). Of this number, D, display the 
characteristic of interest (i.e. contain an error). The aim 
is to estimate: 


' Jean-Claude Deville, Chef de la Division des Méthodes Statistiques et Sondages, Institut National de la Statistique et des Etudes Economiques, 


18, boul. Adolphe Pinard, 75675 Paris, CEDEX 14. 
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The survey is done by drawing a sample s of primary 
units (PU), with a, the probability of inclusion in the 
first order and min the second order, to be determined. 
Subsequently, if primary unit & is drawn in s, n, individuals 
drawn by simple random sampling without replacement 
are checked; d, denotes the number of forms containing 
errors that will be found. 

Estimator P, of P, = D,/N, is expressed P, = d,/nx 
and D, = N,P, gives an unbiased estimate of D,. The 
estimator of P is expressed 


pe (2.1) 


This is the ratio of the unbiased estimators of D and N, 
the total number of forms. Although this number is 
known, estimator (4.1) is obviously more accurate than 
1/N ¥, Dy/ m- 
We have 
Var(P) = E Var(P|s) + Var E(P|s). (2.2) 


Now 


2 — 
Var (P| s) =o) Nk PAL me 4 


+ OM Ne ne Nx 
zs N, 
where N= bs — 
Ss Tk 
Hence 
i NEP UL PN ah ell 
EVarth tea n=? eee ade Geste)h 
CRT Nest nye Nz 
(2.3) 
Furthermore, 


yy eZe 

a s 

E(P|s) Sa tay ae 
ays 


The variance of this value is obtained by linearization 
following introduction of variable Z, = Dy, — PN, = 
N,(P, — P). 
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We obtain 


Var E(P| s) =~ N~? var ( Ne alt 


k 


Sy 


Taking into account that Yy Z, = 0: 


F it Zee 
VarE(P| s) = ae aL Big Ss nu). 
k Mk 


kel MKT 


(2.4) 


The sum of (2.3) and (2.4) gives us the variance of 
estimator (2.1). 


2.1 Introduction of a Model 


Not only is the variance of P difficult to manipulate, 
it contains unknown parameters. The problem may be 
circumvented by formulating the hypotheses required to 
produce a superpopulation model. It is assumed below 
that the parameters of this model may be estimated from 
the results of a preliminary test covering a very small 
portion of the population. In the model, expectation is 
denoted by &; (variance by Var;) and all the random 
variables are assumed independent of the sampling 
process. 


The model has the following specifications: 


(a) D, has a binomial distribution (N,, p,). In the model, 
P, is thus an estimator of p,. 


(b) p, is itself random; we assume p, to be independent 
and have the same distribution, with 


E's Dx = 3 
Var: Py = a 


for any k, in particular whatever the value of Nx. 


In the model, after conditioning with p,, we obviously 
have 


E; (Dx | Px) = Ne Drs 
Var: (Dx | De) = Ne Pe(1 — px). 


The anticipated variance of P is E; VarP, to which we 
now turn our attention. For its evaluation, we denote 


(a) E;(P, — P)? = E:(E; (Pe — De + De — P)*| px) 


P(1-— P)-o& 
= + 
Nx 


Q 
N 
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(bo) E; Pp(1 — Py) = E;(Eg( (Pe — PR) | px)) 
N, - 
= 8) 1 — p,.) ————— 
¢ Dx ( Px) N, 


Neal 
PU rae Pye ey? ya as 
(P( ) a aaee 


(c) E: Z, Z; = 0, because of the independence of Z; and 
Z,, clearing one extremely cumbersome term and zy». 


When we combine all the pieces of (2.3) and (2.4), a 
minor algebraic miracle occurs, producing the expression 


‘b N2 2 
ENar P = N~? Y) mae + = 
uk Nk 
(2.1.1) 
where 7* = P (1 — P) — o° 


(by nature a positive quantity) 


Comment: 


The algebraic miracle is easily explained if we are not 
seeking the variance in the sole context of sample design. 
It is in fact the result of a model slightly more general than 
the one suggested. 


Suppose we wish to estimate the total NY = YyY;ofa 
variable Y and suppose that, to this end, a two-stage 
sample is drawn: in the first stage, primary units k are 
drawn with 7, probability and, in the second, n, final 
units are drawn by simple random sampling. 


We are assuming a model in which: 
Y; = % + OK oF Sy 


with a, a variable linked to the PU of index k. ay, is 
independent, subject to the same zero expectation and has 
a variance o”. €; is also independent, centred and has 
a variance 7*. With m* = a,n,/N, (N, = size of PU 
number k), the Horvitz-Thompson estimator of the total 
is Y = YY;/x*, the sum being extended to the sample. 
In the model, and conditionally in the sample, we have 


* Nz . 
Var (¥|s) = dy Ae ne ak 


s Wk 


For this expression, expectation is again expressed in 
the form of equation (2.1.1). 
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2.2 Search for an Optimum Sample Design 


The maximum variance of P is set by the criteria 
selected for quality control. As the survey is repeated for 
each processing unit, it is only natural to seek to minimize 
the expected survey cost given in (2.1.1), /.e. 


jaan ia (Ok bese ple Wap boot Mona aa SA and Oe 
Ss U 


The problem of optimization is expressed as: 


To minimize ye RA Cy Athy Cy) 
U 


with the constraints 


N2 2 
Nay ae ce =ay 


U Tk 


and for any k, ny < Ny. 


Let us now apply a Lagrange multiplier X to the first 
constraint - which will obviously be saturated - and 
multipliers 4, to the others. We obtain the solutions 


N2 2 
Cot mC; = iG + = (22222) 
Tk Ng 
and, for any k: 
N2 2 
Cig, = (2.2.3) 
TK Nk 


with 
Pe = Olmeit Min Ny and Me SOeat nk = Nx. 


For the use of Lagrange multipliers, see for example 
Luenberger (1973). 


For all primary units in which np, = 0 (the largest), we 


obtain 
THC ANte 
n= —2 = if. 
oO C; 


Each primary unit receives the same allocation, which 
corresponds to the consistent accuracy principle. Going 
back to equation (2.2.3), we observe that, again for these 
primary units, the probability of inclusion 7, must be 
proportional to size N,, i.e. 


(2.2.4) 


mt =r’ C,” me ve (2.2.5) 
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This is the standard proof of a self-weighting one-stage 
survey in which the first stage is drawn with probabilities 
proportional to a measure of size. (See for example 
Cochran 1977). 


Since n, is independent of N,, it is impossible to have 
n, = N;, or p, > 0 unless N; = n*. Equation (2.2.2) 
gives us the probability of inclusion to within one factor: 


o iF 77/N, a a ANY N,0o7 at 7 2 
CCH CNN Gp) 


(2.2.6) 


Ta nna ( 


Relations (2.2.5), valid if N, = n*, and (2.2.6) valid 
if N, < n*, establish that z, is proportional to a known 
variable T, = f(N,), for which the graph is given in 
Figure 1. 

To fully define the survey, the number m of primary 
units to be drawn must still be set. T = Vy T, is alsoa 
known quantity. 

If we restrict ourselves to fixed size sampling, we have 
T. = m T;,/T. m may be determined by importing this 
value into the variance constraint, /.e. 


Ni 
Ti 


4 
z 


NV aT ee 
U 


If, as a first approximation, assuming 7; = N;, we 
obtain the simplified form: 
mV, = 0% + 77/n*. 


We now have a full solution to the problem. 


Figure 1. Graph of a, as a function of N; 
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3. OPTIMUM ESTIMATE FOR A TWO-STAGE 
SURVEY IN WHICH THE PRIMARY 
UNITS ARE STRATIFIED 


The harsh facts of the situation complicate the problem 
somewhat: because a number of types of forms must be 
controlled separately, a fairly general problem, described 
below, arises. 


For each primary unit (a district in a processing unit) 
we know the population N;, of secondary units belong- 
ing to G groups. The ‘‘population’’ of PU number k is 
Nxt = Ye Negi that of group g is Ny, = Ye Neg. AS 
described above, we are looking for the probability of 
inclusion a, with which to sample PU number k, the 
number of PUs to be drawn and the allocation nx, of the 
sample among the various groups in PU k, knowing that 
these m,,. units are drawn by simple random sampling 
from among the N,, units available. 


3.1 Search for an Optimum Model Assisted Design 


In each group, we postulate a model identical to the one 
formulated in section (2.1) (or the more general form 
described in the comment on that section). 


For g = | to G, we have therefore: 


Ni 

yD 2 

(0, a Tz /Ng)- 
UK 


ve = E: Var (P, ) = Nae 
Pad Ee 


The cost function is expressed in the general form (1.2). 
We are seeking to minimize the expected survey cost 


Cpa n(¢, nD mss): (3.1.2) 
& 


U 


under constraints ¥, < ‘V,, where quantities ‘V, are exter- 
nally fixed (e.g. quality of data to be obtained, tightness 
of control. 


In this form, the problem can prove fairly complex. We 
write a general form of a Lagrange multiplier: 


p= NC ey De Ve 


& 


The problem sets \ = 1, A, being multipliers to be 
determined. In a simple variant, values are set for es 
we wish to minimize a given linear combination of vari- 
ances under a cost constraint. In all the hypotheses, by 
differentiation with respect to ny, (considered a real 
variable), we obtain 


(3:1.3) 


g 
é& 


2 = —2 2 2 2 
NT; C= Ag INGE ING; Tg [Nkg. 


Survey Methodology, December 1993 


a, being for the moment to be defined to within one 
factor, we may write 


NEN ee IN 
Te Nkg = (“) ag 2. (3.1.4) 
By summing over k, we deduce that 
n\% 
Pie = Opn = (2) % Gd) 
U C, 


The total size of the sample in each group is thus directly 
linked to multiplier A,. 


Differentiation of the Lagrange multiplier with respect 
to 7, gives us new relations which, when combined with 
(3.1.4), are miraculously simplified to give 


2 
0. 
ey e,(21) nee, (3.1.6) 
g Tg 
or, if we introduce the numbers 
ne = (=) tae 
C, oe 
we write 
2 
ys (e) i, G.1-7) 
g Ng 


As may be seen in equation (2.2.4), nz is the number 
of secondary units to be drawn per PU if there is a single 
group; Ng is always less than n¢. 


From (2.1.4), (3.1.5) and (3.1.7) we obtain the relations: 


1 2 = ) 
2 d, of { —2 
Tl = Sek: : 
k C, Lu N, 


g 


(3.1.8) 


Thus, 7, is proportional to 7; such that 77 = opts 
Niz/N% 2, Which appears to be a satisfactory measure of 
size. The relations (3.1.4) show that, if k is fixed, nz is 
proportional to n¢ SG Og Nyg/N4¢; taking into account 
(3.1.7), we obtain 


ay, 
Ny = nt dio, —2 Ty!. (3.1.9) 


aes 


3.2 Explicit Solutions to Two Specific Cases 


(a) If \, were known, i.e. if Y, A,v¥, were minimized 
under a cost constraint, then (3.1.2) and (3.1.9) could 
be used to calculate 7,. By transfering 


nn Ge SS T,, m number of primary 
U units to be drawn 


rare 


to budget constraint C; < C7, we find that 


m ee SlN 
T= > (cor oi uu Cite he % =) 
sage ; N 


sA3 


If a single A, is not equal to zero, it is fairly easy to 
check that the result is the one given at the end of section 
(222), 


(b) The initial problem (min Cy under V, < ‘V,) is re- 
solved fairly easily in two specific cases. 


bl - Maximum dispersion of the groups. For any PU 
k, we have Nyg = Nx for a given k. The prob- 
lem is broken down into G separate problems, 
each being of the type examined in section 2. 


b2 - Minimum dispersion. The distribution is the 
same in all the PUs; in other words, for any k and 
any g, we have 


N 
Neg = Nex —# with (w age, Nes) 
& 


7, is then proportional to N,,, and nx, is quantity nz u, 
independent of k. 


With 7, = mN,,/N, we obtain by writing V, = ‘V,: 


1.e. 
Og =i A 
m= —~& + uz!—*_, 
Ve nz Ve 


Thus we obtain G-1 linear relations between the u, = 


in principle permitting full resolution of the problem, 
knowing that the sum of Us is equal to 1. 


3.3. A Numerical Algorithm for Determining the 
Optimum Solution to the General Case 


An iterative numerical resolution of the problem may 
be achieved as follows. 


Step 1: An approximate sample allocation is set in each 
group (7 ,, units in group g). The process may be 
facilitated by using the approximate solution 
based on the hypotheses in point (a) or point (b). 


Step 2: The value of A, is determined from relations 
G-1.5)3 


— a es 
hy = Cy n't/T2- 
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Step 3: a, is determined from relations (3.1.8). Specifi- 
cally, the sum of z;, sets the number of PUs to be 
drawn. 


Step 4: ny, is determined from relations (3.1.4). Subse- 
quent iteration is possible by returning to step 2, 
in the expectation that the algorithm will converge 
toward the optimization solution. 


Comment: The probability of drawing a type g unit is 


ee 
ree Nex = ea, THN ee 
g 


Because it does not depend on primary unit k, it is the same 
for each unit in a given group g (equal probability survey). 
Size n,,, or at least its mathematical expectation, may be 
deduced from the sample in group g. In practice, sample 
size 1s sometimes set arbitrarily: this entails determining 
A, Or, implicitly, variances V,. This is another fairly 
common result. 


4. OPTIMUM ESTIMATE ASSISTED BY A 
MEASURE OF THE DIFFICULTY 
OF CODING A RECORD 


The task is to estimate the proportion of forms con- 
taining a coding error in universe U of all forms coded in 
a given week by one regional branch. The problem is 
identified by the following characteristic: because all IFs 
are precoded, it is possible, using information drawn from 
the trial census, to attribute to each one a positive 
numerical variable X; representing its ‘‘difficulty’’. This 
variable is calibrated in such a way that Y; (equal to 1 if 
there is an error and O if there is not) has an ‘‘expectation’’ 
proportional to X;. 


The same cost control considerations suggest a two- 
stage survey. 


- In the first stage of the survey, we draw a sample s, of 
districts k (primary units), with z, unequal probabilities 
to be determined. 2, denotes the probability of inclu- 
sion, double in value in this instance. 


- In the second stage of the survey, a sample s, of final 
units (forms) in primary unit sample k is drawn. mj, 
denotes the probability of inclusion of the unit in primary 
unit k, a), the probability of inclusion of the pair (7,/ ) 
in the primary unit; and s = Uxes, Sx, the sample of 
final units. 


X, = Yicx X; denotes the total of X; in primary unit 
k, X = Veeu, Xk = Vu X; and similar notations are 
used for all the variables. (U, denotes the population of 
primary units - districts, U the population of final units - 
forms). 
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The aim is to estimate a quantity in the form R = 
YuY;/LuW;, where W; is a known variable for each form. 
This may be W; = 1 or W; = X;, whichever measure of 
the error rate seems the more satisfactory. 


4.1 Selection of Estimator and Variance 


(a) For primary unit k, the total Y, of the Y; for i€k is 
commonly estimated by the ratio 


Y, = x ( yy vim) | ( Ds Xi/ni«) = X_ ay 
Sk Sk 
where a, estimates a, = Y;,/X;, with a slight biais. 


(b) To estimate ratio Y/X, we use 


% jo Xe 
Le da 


A k SI 
cai rae 
sy Tk Sy} Tk 


(c) If we wish to estimate R, we note that 


) ala6 
R=--+—, 
A eG 
where X and W are known totals (e.g. total difficulty, total 
number of forms). As variable X; was selected for its 
good correlation with Y;, an a priori valuable estimator 
of R is 


REA 


Bl 


and the only real question concerns the estimate of 
a= SOP AGM I. 


(d) we have 
Var(@) = Var E(@|s,) + E Var(a@| s;). 


For the first term, taking into account the fact that a, 
is an approximate unbiased estimator of a,, we may write 


Vala js )e— pve De oes) 


Ss] Tk 


hae. e (a, — a)*X} 
= 2 
k 


ve TK 


20 5s (a, — a) (a — a) en (4.1.1) 


k#l TK Te 
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For the second term, conditional on s,, we have 
re 
Gia 
S| Tr 


AZ ee 
Var site oh =( = AS. Var (dj) =. 
Tk 


AG, S} Tk S] 


sy 


For this quantity, the expectation is approximately 


x2 
xX-? )) E Var(é; | s,)—, (4.1.2) 
k TK 
with 
Yj 
Tilk 1 ip = Cher, 
Var (4, | 5;) = Vane = Vay, oo bai iad 
x Ti; 
AG k Sk ilk 
sy “ilk 
= a> (Y; a, X;)° 
Xf i¢k Mik 
jb ph, lees Sey 
k#l Milk Mlk 


As in the preceding sections, we arrive at formulae that 
are complex and, in the final analysis, unusable. A model 
will simplify things somewhat. 


4.2 Introduction of a Model 


The model has the same structure as those used 
previously: 


(a) a, is an independent random variable with the same 
expectation and the same variance: 


2 


Ez a, =a Var; a, = o°. 


The variance takes into account operator influence, 
which we make no attempt to isolate, and also such factors 


as day of the week, time of day, day of the month efc.... 


(b) Conditional on a,, Y;in primary unit k is an indepen- 
dent Bernoulli variable with E; (Y;| k) = aX; 


Var; (Y;| k) = a,X; — agX. 


ING’, 


Comment: 


Variable X;, which has no actual concrete meaning, is 
defined to within one factor of scale. Conversely aX; and 
oX;, being probabilities, have an invariant physical inter- 
pretation. In what follows, one must always keep in mind 
that the results are invariant if X; is multiplied by an 
arbitrary factor, on condition that a and o are divided by 
the same factor. Var(@) in particular has no concrete 
meaning; Var(@X) is an exception. 


As before, we examine anticipated variance, expecta- 
tion under the model of the sum of (4.1.1) and (4.1.2). 


For the first term, the expectation of the cross products 
is of course zero. The expectation under the model for this 
term is thus: 


x2 
Xe a a or 
k Tk 


For the second term, we find (in light of the definitions 
given in 4.2.a and 4.2.b) 


Xe aah Op X; — aXe 
x-2 » ANN Ne E; (a, X; KX7) 
jem, UX pong Teil k 


ey? 1S 1 y ax, — (a* + or) XP 


Kol Kea Tilk 


Therefore, overall 


x2 
E; Var(aX) = 0? Ly ! 
keUg Tk 


ip > 1 y} aX; — (a* + a) XP 


k€Ug Tk iek Tilk 


No algebraic miracle occurs here. For simplification, 
we assume that (a? + o)X? is negligible in the face of 
aX;. Numerically, we may expect aX; = 2to5 x 107? 
and (a? + 0”) X? = 3 to 30 x 10~*: whence the approx- 
imation 


x? 1 xX, 
Nth neetho ee) aaa cloray eee A 
keUg ™k keUg Tk ick Tilk 


4.3 Sample Design Optimization 


We use the following cost function: 


C.= D (Co + Cm). 


S| 
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Here, my = Viex m|k is the size of the sample drawn in 
district k (supposedly set at fixed size s,). Its expectation 
is 


Cre= Me T| (Cy + Cy nk). 


keUg 
Let 
Tilk = = jd es (win \ a 1) and OQ; Melty. 
i¢k 


The problem of optimization is now 


Min: Ce 9D MWe ar C; a, On 
k k 


under: 07 yee Me a phe ~~ 
k TK Ok ick pm 
In this form, we are pleased to observe that the terms 
in ), X;/P; may be minimized independently of the other 
terms. In other words, n, has no impact on this term. 
Leaving optimization of the second stage of the survey 
until later, St* denotes the optimized value of ¥; X;/P;. 


With a Lagrange multiplier \, by differentiation with 
respect to 7 and Q;, we obtain 


© ™ proportional to X;| (4.3.1) 
k 
St? CNG GSE 
$C =a *, whence] n, = (— oe (4322) 
OK G oO bs, 


Specifically, the primary units are drawn with pro- 
babilities proportional to total difficulty, a standard 
resolution (see for example Sarndal, Swensson, Wretman, 
1992, Chapter 12). 

We now move on to sub-district sampling (second stage 
of survey). 

Beginning with a simple, straightforward case, forms 
are drawn one by one. Minimization produces P; propor- 
tional to /X;. A simple calculation shows that Sf = 
Vick VX; . We can now calculate n, using (4.3.2), and our 
problem is fully resolved. 

In practice, things are more complicated. For fairly 
obvious reasons, only forms for entire households are 
selected. In other words, the second stage of the survey is 
a cluster survey. The values of P; are the same (i.e. P,,,) 
for all the members of a given cluster (household) m. 
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Let X,,, be the sum of X; individuals / in household m. 
The problem is to minimize ¥ X,,,/P,, under YNn,Pm = 1, 
with n,, the size of household m. We easily reach solution 


pee ball Yb Oe 


with X,, = Xm/Nm, mean difficulty of forms IF in 
household m. From this we determine Sf = Yn, /Xp.- 


This solution enables us to determine the number n, of 
final units to be drawn using (4.3.2). However, the number 
of clusters (households) has not been determined: this snag 
was predictable. In fact, the cost function does not imply 
this constraint. To obtain the number ™, of clusters to be 
drawn, we arrange matters so that the expectation of the 
number of final units is equal to n,. Thus, 


mi 3 Ay mr.) | 2 Xm 


whence 
Bae 
au Am Xe 


My, = Ng 


Taking into account (4.3.2), we also have 


and the probability a given household being drawn is thus 


Mk Xm ; 
yy a3 


Following a number of algebraic manipulations, the 
value of the optimum variance is found to be: 


ERI ee (era Se 
ar (4 = — ——— {| — 
: ie m osnt Nes 


This form respects the homogeneous character of the 
different factors. In particular, we have a~ ”S*/X = 
a” §*/aX: the denominator may be interpreted as total 
number of errors in a lot; the numerator is homogeneous 
for a given size. 
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We now have a full solution to the problem. 


Comment 1: 

In both cases discussed, Sj is multiplied by C” if X; is 
multiplied by C. The formula that gives n, is thus invariant 
on the scale of measurement. 


Comment 2: 


The solution that entails drawing clusters favours small 
clusters made up of final units with a high index of difficulty. 


Comment 3: 

As in preceding sections, we determine the probability of 
single selection, but not the probability of dual selection. 
Therefore the algorithm for the draw, which sets the latter, 
has no influence. This is quite common, keeping in mind 
that the complementary data used to optimize the draw 
determines a, and 7, but have no influence on dual 
probabilities. 


5. APPLICATIONS TO CONTROL BY SURVEY 
OF THE QUALITY OF THE 1990 
FRENCH CENSUS 


5.1 Problem of Data Capture Control 


The sampling techniques described in sections 2 and 3 
were designed to control data capture for the 1990 Census. 
A brief description of the operation would enhance 
understanding of the nature of the statistical problems 
involved. 

The basic collection unit is the district, which corre- 
sponds, in a city, to a block of houses and, in the country, 
to a village or group of hamlets. It covers a population 
that ranges from zero inhabitants to approximately 2,000 
(the mean values are 150 dwellings and approximately 
350 inhabitants). 

When collection is completed and the results are 
audited, the various census forms (specifically individual 
forms (IF) and dwelling forms (DF)) are meticulously 
counted for each district. The summary data for a district 
are computerized; the forms themselves, collated into 
district files, are forwarded to data capture. 

Groups of districts comprising approximately 100,000 
dwellings are constructed. The processing units (PU) are 
processed for INSEE by contractors. INSEE, the ‘‘client’’ 
in terms of control theory, monitors the quality of each 
contractor’s work by sampling a specific number of forms 
in each PU. 

The aim of the survey described in paragraph 2 is to 
estimate, to an accuracy (standard deviation) of one point, 
the proportion of forms containing an error in each PU. 
The maximum proportion of forms containing an error 
cannot exceed 4%. A trial census covering approximately 
400 districts allows for an estimate of the values of the two 
model parameters. We find: 
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Cost function (1.1) is assessed in terms of working 
time. Based on on-site control measures, 5 minutes is the 
estimate of the time required to process one district folder 
(from the time it is taken from the shelf to the time it is 
returned there) and 30 seconds the estimate of the time 
required to process one IF. With the numerical data, 
design optimization based on the hypotheses in section | 
allows for control of 40 districts per processing lot and 
16 forms per district. 

After discussing the solution with the team responsible 
for the census, it emerged that two types of documents 
(individual forms (IF) and dwelling forms (DF)) were to 
be controlled. The first approximation had taken no 
account of the latter, which are less likely to contain errors 
and take only about half as long to code as IFs. However, 
some districts (e.g. a commune with a thriving tourist 
industry) contain a large majority of secondary dwellings, 
and so produce many DFs but very few IFs. Because the 
situation required in-depth study, the theory given in 
section 3 was developed. 

In the case of the census, the number of groups G is 
equal to 2 (g = 1 for the IFs and g = 2 for the DFs). 
The numerical data for the two groups are: 


Pull ena 
— of = P, — 2Pi, 


. P, = 0,04. oj = P, 7; 


»P, = 0,01. do-="P> 1 = Pru iPS, 


- Y; = (0,0075)? V>= (0,0150)?. 

For the cost function, we selected C, = 5 minutes, 
C, = 0.5 minute and C, = 0.25 minute. Optimization 
of the problem according to the hypotheses in section 3.2.b 
entailed examining 73 districts per processing unit. In 
practical terms, it meant processing 15 individual forms 
(and related DFs) for each district. For the districts that 
produce fewer than 15 IFs, all IFs were processed. For 
districts with zero IFs, 4 DFs were processed (if this number 
was less than the number of DFs in the district). 


Comment: 


The method described in part 2 seems to have a fairly broad 
field of application. One example: it was used to sample 
the 1992 French survey on migration of foreign nationals. 
For population centres with under 20,000 inhabitants, the 
sample was drawn in two stages. The first stage of the 
survey covered the 90 departments in which this type of 
population centre occurs. The foreign population (based 
on the census) was divided into 8 nationality groups, for 
which equally accurate indicators had to be found. 
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5.2 Problems Related to Coding 


The second step in data preparation is known as 
operation COLIBRI (Codification en Ligne des Bulletins 
du Recensement des Individus). The operators in the 
regional branches of INSEE receive forms classified by 
district and code them for the 25% survey. 

In practice, each operator works at a monitor that 
displays the identifier of the next dwelling to be included 
in the 25% sample, for which all IFs must be coded. 

Coding quality is also controlled by survey. The control 
unit is all the work done in one week in a regional branch. 
The entire operation takes a little over one year in the 
22 regional branches, and entails more than 1,000 surveys. 
The household is the unit to be controlled (/.e. all the 
IFs in a household drawn for inclusion in the control 
sample). The objective is to estimate the proportion of 
forms containing an error. This is done by automatic 
detection of forms in which there is a no match situation. 
The number of errors is determined by reconciliation. 
The control theory is discussed in section 4 of this paper. 
The index of difficulty of the forms was developed from 
the data captured for a study based on the previous census 
and by test. The procedure and results related to these 
control measures are described in detail in G. Badeyan 
(1992). 

The practical and numerical application of the theory 
rests on hypotheses concerning the orders of magnitude 
of the different parameters (which requires linking them 
to a simple physical interpretation). In the census prepara- 
tion phase, without accurate prior measurement, we used 
thé values ofa = 10.5 andiC7)/C..— 0-1: 

Pursuant to a number of hypotheses concerning the 
other parameters, and after discussing the matter with 
experts, it was decided that the control would cover 
50 districts, with approximately 20 IFs controlled in each 
one (by region and by week). Since model parameters 
can be re-estimated at any stage in the process, the initial 
order of magnitude can obviously be adjusted as the 
survey proceeds. 


Final Comment: 


The problem produces somewhat surprising results that 
are worthy of consideration. 


In the first instance, as we assumed it would be possible 
to separate each form, the forms were drawn with a prob- 
ability proportional to individual difficulty. We assumed, 
to some extent, that the cost of using individual infor- 
mation was zero. 

In the second instance, the actual control process, it was 
assumed that cost was infinite and the only information 
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with negligible cost was the information related to an 
entire household. The solution shows that the probability 
of drawing an individual (IF) as a function of the mean 
difficulty of coding the forms for the entire household of 
which the individual is a member. 

The same phenomenon occurs in the district draw. If 
it is possible to separate the IFs, they are drawn with 
probabilities proportional to total difficulty; within a 
district, the difficult IF has a greater probability of selec- 
tion. Conversely, suppose we are unable to separate IFs 
within a district. This will be the case, for example, if the 
designation of IFs to be controlled cannot be implemented 
in real time because of inadequate processing facilities. 
Districts would then be selected in proportion to mean 
difficulty: within a district, it would be necessary to 
proceed by simple random sampling. 

In the first instance, the survey gives precedence to large 
districts, from which difficult [Fs tend to be drawn. In the 
second instance, precedence is given to small difficult 
districts, from which forms are selected with equal prob- 
ability. Jn both instances, we are seeking to increase the 
probability of surveying difficult IFs. The difference 
resides simply in the possibility (7.e. the cost) of collecting 
information when we need it. 
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Conditional Properties of Post-Stratified Estimators 
Under Normal Theory 


ROBERT J. CASADY and RICHARD VALLIANT! 


ABSTRACT 


Post-stratification is a common technique for improving precision of estimators by using data items not available 
at the design stage of a survey. In large, complex samples, the vector of Horvitz-Thompson estimators of survey 
target variables and of post-stratum population sizes will, under appropriate conditions, be approximately multivariate 
normal. This large sample normality leads to a new post-stratified regression estimator, which is analogous to the 
linear regression estimator in simple random sampling. We derive the large sample design bias and mean squared 
errors of this new estimator, the standard post-stratified estimator, the Horvitz-Thompson estimator, and a ratio 
estimator. We use both real and artificial populations to study empirically the conditional and unconditional properties 


of the estimators in multistage sampling. 


KEY WORDS: Asymptotic normality; Regression estimator; Defective frames; Ratio estimator; Horvitz-Thompson 


estimator. 


1. INTRODUCTION 


1.1 Background 


A major thrust in sampling theory in the last twenty 
years has been to devise ways of restricting the set of 
samples used for inference. In a purely design-based 
approach, as described in Hansen, Madow, and Tepping 
(1983), no such restrictions are imposed. Statistical pro- 
perties are calculated by averaging over the set of all 
samples that might have been selected using a particular 
design. Although it is generally conceded that some type 
of design-based, conditional inference is desirable (Fuller 
1981, Rao 1985, Hidiroglou and Sarndal 1989), satisfac- 
tory theory has yet to be developed except in relatively 
simple cases. Alternative approaches are prediction 
theory, developed by Royall (1971) and many others, and 
the Bayesian approach, found in Ericson (1969), which 
avoid averaging over repeated samples through the use of 
superpopulation models. A design-based approach to 
conditioning was introduced by Robinson (1987) for the 
particular case of ratio estimates in sample surveys. 
Robinson applied large sample theory and approximate 
normality of certain statistics to produce a conditional, 
design-based theory for the ratio estimator. 

In this paper, we extend that line of reasoning to the 
problem of post-stratification. Convincing arguments 
have been made in the past by Durbin (1969), Holt and 
Smith (1979) and Yates (1960) that post-stratified samples 
should be analyzed conditional on the sample distribution 
of units among the post-strata. However, as Rao (1985) 
has noted, the difficulties in developing an exact, design- 
based, finite sample theory for post-stratification in general 


sample designs may be intractable. Model-based, condi- 
tional analyses of post-stratified samples are presented in 
Little (1991) and Valliant (1993). The alternative pursued 
here is design-based and uses large sample, approximate 
normality in a way similar to that of Robinson (1987) as 
a means studying conditional properties of estimators. 


1.2. Basic Definitions and Notation 


The target population is a well defined collection of 
elementary (or analytic) units. For many applications the 
elementary units are either persons or establishments. We 
assume the target population has been partitioned into first 
stage sampling units (FSUs). For person based surveys the 
FSUs are commonly households, groups of households or 
even counties, while for establishment based surveys it is 
not uncommon that the individual establishment is an FSU. 
In any event, the collection of FSUs will be referred to as 
the first stage sampling frame (or just sampling frame). 
It is assumed that there are @ FSUs in the sampling frame 
and they are labeled 1,2, ..., M. We also assume that the 
population units can be partitioned into K “‘post-strata’”’ 
which can be used for the purposes of estimation. 

We let y represent the value of the characteristic of interest 
(e.g. weekly income, number of hours worked last week, 
restricted activity days in last two weeks, efc.) for an ele- 
mentary unit. Associated with the i'* FSU are 2K real 
numbers: 


Vix = aggregate of the y values for the elementary units 
in the i‘* FSU which are in the k" post-stratum, 


Nx = number of elementary units in the i‘ FSU which 
are in the k"" post-stratum. 


| 
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For each post-stratum we then define 


Y, = ¥4, yi, = aggregate of the y values for all ele- 
mentary units in the k" post-stratum, 

N, = ¥™, N, =total number of elementary units in 
the k'" post-stratum. 


In what follows we assume that the N, are known 
fixed values. In some surveys, the N., may actually be 
estimates themselves but our analysis is conditional on the 
set of N., used in estimation. In the Current Population 
Survey in the United States, for example, each N.; is a 
population count projected from the previous decennial 
census using demographic methods. The population aggre- 
gate of the y values is given by Y.. = Y4_, Y., and the 
total population size by N.. = Y£_, Nz. Insections 1-3, 
we assume that the sampling frame provides ‘‘coverage’’ 
of the entire target population. In section 4, we consider the 
problem of a defective frame, i.e. one in which the coverage 
of the frame differs from that of the target population. 


1.3. Sample Design and Basic Estimation 


Suppose that the first stage sampling frame is parti- 
tioned into L strata and that a multi-stage, stratified design 
is used with a total sample of m FSUs. In the following, 
the subscript representing design strata is suppressed in 
order to simplify the notation. For the subsequent theory, 
it is unnecessary to explicitly define sampling and estima- 
tion procedures for second and higher levels of the design. 
However, for every sample FSU, we require estimators 
i, and Nj, so that Ey, [Fix] = yi and Ey, [Nx] = Nx 
where the notation E,, indicates the design-expectation 
over stages 2 and higher. Letting z; be the probability that 
the i‘ FSU is included in the sample and w; = 1/r;, it 
follows that the estimator Y., = ¥, w,¥,, is unbiased for 
Y., and the estimator N, = 57, w,N;, is unbiased for N ,. 


1.4 An Analogue to Robinson’s Asymptotic Result 


Robinson (1987) studied the ratio estimator (X/X,) 3, 
under simple random sampling with y, being the sample 
mean of a target variable y, ¥, being the sample mean of 
an auxiliary variable x, and_X the population mean of x. 
Under certain conditions (¥,, ¥,) will be asymptotically, 
bivariate normal in large simple random samples. From 
Robinson’s results it follows that the linear regression 
estimator y, + B(X — X,) is asymptotically design- 
unbiased conditional on X,. Results in this section extend 
that result to complex samples. 

Following Krewski and Rao (1981), we can establish 
our asymptotic results as L — o within the framework of 
a sequence of finite populations {II,} with Z strata in II,. 
It should be understood that we implicitly assume (without 
formal statement) the sample design and regularity conditions 
as specified in Krewski and Rao and more fully developed 
in Rao and Wu (1985). Details of proofs add little to those 
in the literature and are omitted. 
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Converting to matrix notation, we let Y = 
[Vij a deed lhe VW Neth sete teks Fo: PY icontalealts 
N= [N,...Nx]’ and V = var{[Y N]’} where 
Y = (1/N..)Yand N = (1/N..)N. Note that Y, which 
uses N.. in the denominator, is a notational convenience 
and does not estimate means in the post-strata. Analogous 
to conditions C4 and CS of Krewski and Rao (1981), we 
assume that 


Y x 
hin = — oe Ole he — wl ee ee 1 
eee LK (1) 
lim <i > Ou fOr tlie) aK SANCeZ) 
lim mV = = BE sta (positive definite), (3) 
a Mat 2.22 


where ) is partitioned in the obvious manner. Note that 
we have again suppressed the subscript representing design 
strata. Assumptions (1)-(3) simply require that certain key 
quantities stabilize in large populations. Condition (2), in 
particular, assures that no post-stratum is empty as the 
population size increases. We now state the following. 


Result: Assume the sample design and regularity conditions 
specified in Krewski and Rao and that _Y 33 exists; then, 
given N, the conditional distribution of Yis asymptotically 
oU(M, + Yi2b2 (N —M,),m7'h), where K = Yu — 
Yi2b2 Lars M, = lim Y= [$m .-. dx wx)’ and 
M, = lim N = [$1 ... $x]’. 


Proof. This result is analogous to the result for K = 1 
given by Robinson (1987) and follows directly from the 
fact that the random vector 


Vs ¥ — M, — Yr2Yn' (N -— M) 
m 


N — My 


tends in distribution to 


([o][o° sa)) 


Strictly, as in Robinson, we consider the conditional dis- 
tribution of Y for Nina cell of size em ” for small e. 
Note that in some sample designs 1’N = N.. (such as 
those in which a fixed number of elementary units are 
selected with equal probabilities) in which case ¥5,' does 
not exist; in such cases only the first K — 1 post-strata are 
considered for the purpose of conditioning. 

In the next section, the asymptotic mean of Y is used 
to motivate a linear regression estimator of the population 
mean of the y’s. 
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2. CONDITIONAL PROPERTIES OF ESTIMATORS 
FOR THE POPULATION MEAN 


2.1 Estimators for the Population Mean 


The population mean is, by definition, 
K 
ee ee ya oy Pe MK 
k=1 


where 1’ is a row vector of K ones. Note that the mean 
wis not a finite population parameter but rather a limiting 
value. In large populations (L— oo) yw and the actual finite 
population mean will be arbitrarily close. Four estimators 
of the population mean will be considered. The first three 
are standard estimators found in the literature while the 
fourth is a new estimator motivated by the asymptotic, 
joint normality of Y and N: 


(1) Horvitz-Thompson estimator 
Yor = 1 Y/I'N = 1’Y. 
(2) Ratio estimator 


¥, = 1'P/1'N = 1° Y/N. 


(3) Post-stratified estimator 


ee SNe 3 ee Y= Pey. 
k=! Na 
where 
PENG Naw NaN | 


(4) Linear regression estimator 
Ye = (1(¥ — Yetn (N —M))1. 


The linear regression estimator is motivated by the form 
of the large sample mean of the conditional random 
variable Y | N listed at the end of section 1.4 and is very 
similar to the generalized regression estimator discussed 
by Sarndal, Swensson and Wretman (1992). The linear 
regression estimator (4) was also discussed in the context 
of calibration estimation by Rao (1992). It should be noted 
that the ratio estimator does not require that N., or their 
sum N.. be known. The Horvitz-Thompson estimator 
only requires that N.. be known, whereas the post- 
stratified and linear regression estimators require that 
{N..| k = 1, ..., K} be known. In practice, the linear 
regression estimator has the additional complication that 
the covariance matrices }}j2 and })5 are unknown and 
must be estimated from the sample. In implementing Y;r 
in section 3, the known finite population quantities 
(1/N..)N will be used in place of the limiting vector M). 
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2.2 Conditional Expectations and Variances of the 
Estimators 


Using the asymptotic setup given earlier, the expecta- 
tions and variances of the four estimators can be computed 
conditional on N. For the case of post-stratification, condi- 
tioning on Nin a complex design is a natural extension of 
conditioning on the achieved post-stratum sample sizes in 
a simple random sample. In other situations, however, the 
question of what to condition on is a difficult one that may 
not have a unique answer (e.g., see Kiefer 1977). First, 
define the following three matrices: 


Hi Fi) 4 
RLS DG Ria 
PD ep), 


wine JIN) Scheie, soe5 2) BiG IOGup) = 
diag(y4, ..., w,) are K xX K diagonal matrices . Below, 
we state the mean and variance of the four estimators 
without providing any details of the calculations. When 
the sample of first-stage units is large, each of the esti- 
mators has essentially the same conditional variance. The 
Horvitz-Thompson, ratio, and post-stratified estimators 
are, however, conditionally biased, whereas the linear 
regression estimator is not. Thus, the linear regression 
estimator has the smallest asymptotic mean square error 
among the four estimators considered here. Rao (1992) 
also noted the optimality of the regression estimator within 
a certain class of difference estimators and its negligible 
large sample bias. 


(1) Horvitz-Thompson estimator: 
E(Yyr| N]) =» +[1/H(N —- M)] 


waniier ee ft Yes oe yd 
= m—"[1'VA] = Vary). 


(2) Ratio estimator: 


sz = N.. = 
E[Yr| NJ =4 + (ey [1’R(N — M))] 
=p +[1'R(N — My)] + (m7!) 
var[ Yp| N) = (N../N..)?Var(e) 


= Var) + o(m7&)). 
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(3) Post-stratified estimator: 
E[ Yps| N] = « + [r’P(N — M)] 


uw + [1’P(N = My)] + 07) 


var[ Yps| N] = m7! [r' Ver] 


> 3/2) ) 


Vutec) AF o(m 
(4) Linear regression estimator: 
E(¥ire| N] = 4 


var([Ypr| N) = Vari). 


As noted in section 1, some minor modifications of the 
above formulas are necessary for designs, such as simple 
random sampling, in which 1’N.. = N... The derivation 
of the requisite modifications is straightforward and is not 
detailed here. 

The large-sample biases of the first three estimators 
depend on N — M). In other words, their biases are 
determined by how well the sample estimates the popula- 
tion distribution among the post-strata. In some special 
cases each of the first three can be conditionally unbiased. 
The post-stratified estimator, for example, will be approx- 
imately unbiased if 1’(H — D(pu,)) = 0’. This occurs 
in simple random sampling and is possible, though certainly 
not generally true, in more complex designs. The matrix 
H can be interpreted as the slope in a multivariate regres- 
sion of Yon Nor of Yon N when the sample estimates 
are close to the population values. Thinking heuristically 
in superpopulation terms, if Ez(yj,) = ug Nix, as in 
Valliant (1993), with E; denoting an expectation with 
respect to the model, then Ez(Y.,) = uz N.,. The slope of 
the regression of Y., on N., is then pw, and, in the unusual 
case in which the Ys are independent, H is diagonal. 
In fact H = D(p,), so the conditional design-bias of 
the post-stratified estimator would be zero. If, on the 
other hand, the model has an intercept, i.e. if E:(Y.,) = 
a, + p,N.,, then the post-stratified estimator may have 
a substantial conditional design-bias. We will use this line 
of reasoning in the empirical study in section 3 to devise 
a population for which Y,, is conditionally biased. 

Similar model-based thinking can be applied to the 
Horvitz-Thompson and ratio estimators to identify 
populations where the conditional design-biases will be 
predictably small for large samples. Suppose, as above, 
that the Y.,’s are independent. If each post-stratum total 
is unrelated to the number of units in the post-stratum, /.e. 
a peculiar situation in which E;(Y.,) does not depend 
on N.,, then ior is conditionally design-unbiased. If 
E:(Y.,) = »N.,, implying that all elementary population 
units have the same mean regardless of post-stratum, then 
Yp is conditionally design-unbiased. 
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2.3. Unconditional Expectations and Variances of the 
Estimators 


Unconditionally, all estimators are approximately 
design-unbiased as noted below. The relative sizes of the 
variances depend on the values of Yj, ¥2., w, and 
D(u,). This is similar to the case of simple random 
sampling of a target y and an auxiliary x. In that case, 
whether the ratio estimator, ¥, X/X,, or the regression 
estimator, 9, + b(X — X,), has smaller design-variance 
also depends on the values of certain population parameters. 


(1) Horvitz-Thompson estimator: 
E{ Yar] = 4 
var [ Yr SAN ebay ad Wi 
(2) Ratio estimator: 
E[ Ya] = » + o(m~') 


var[ Ya) = m~"(1' (Eq) — 2eEn + Yo) 11 


me OL ee) 


(3) Post-stratified estimator: 
E[ Yps] = » + o(m~') 
var[ Yps} = m~"[4/[ Du — 2D(m) Dai 
+ D(u) YD (uy))1] + om °), 


(4) Linear regression estimator: 


The unconditional expectation and variance are the 
same as the conditional expectation and variance. 


3. SIMULATION RESULTS 


The theory developed in the preceding sections was 
tested in a set of simulation studies using three separate 
populations. The population size and basic sample design 
parameters for the three studies are listed in Table 1. The 
first population consists of a subset of the persons included 
in the first quarter sample of the 1985 National Health 
Interview Survey (NHIS) and the second population consists 
of asubset of the persons included in the September 1988 
sample from the Current Population Survey (CPS). Both 
the NHIS and CPS are sample surveys conducted by the 
U.S. government. The variable of interest for the NHIS 
population is the number of restricted activity days in the 
two weeks prior to the interview and the variable of interest 
for the CPS population is weekly wages per person. 
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Table 1 


Population Size and Basic Sample Design Parameters 
for Three Simulation Studies 


Pop. No. of A rf 
Population Size FSUs see 
N M 
m 
HIS 2,934 1,100 115 
CRS 10,841 2,826 200 


Artificial 22,001 2,000 200 


Post-strata in the NHIS and CPS populations were 
formed on the basis of demographic characteristics (as is 
typically done in household surveys) in order to create 
population sub-groups that were homogenous with respect 
to the variable of interest. For the NHIS population the 
variables age and sex were used to define 4 post-strata and 
for the CPS population the variables age, race, and sex 
were used to define 8 post-strata. 

The third population is artificial; it was created with the 
intention of producing a substantial conditional bias in 
the post-stratified estimator of the mean. As noted in 
section 2.2, Yps will be conditionally biased if the FSU 
post-stratum totals for the variable of interest, conditional 
on the number of units in each FSU/post-stratum, follow 
a model with a non zero intercept. With this in mind, we 
generated the population in such a way that 


E(vix| Nix) = ox +BNix + YNiz, (4) 


where N;,, is the number of units in the k'" post-stratum 
for the i" FSU and a,, 8 and y are constants. Specifically, 
five post-strata were used with a, = 100k (kK = 1, ..., 5), 
6B = 10andy = —.O05. In total two thousand FSUs were 
generated with the total number of units in the i'" FSU, 
say N;., being a Poisson random variable with mean 10. 
Then, conditional on N;., the numbers of units in the five 
post-strata (i.e., Nj, Ni, ..-, Nis) for the i" FSU were 
determined using a multinomial distribution with para- 
metense Ny and pf 220 fork (= Incdiscasies S. 

For FSUs having N;, = 1, the value of the variable of 
interest for the j“ unit in the k"" post-stratum for the i'" 
FSU was a realization of the random variable 


Vik = oI Nig + B A YNig + 61; Fone 4 espn. 

ai) Nix Nik = 1) 
where €;;, €2;x and €3;;, are three independent standar- 
dized chi-square (6 d.f.) random variables. This structure 


implies that E(y;, | Nj,) is given by (4). Furthermore, the 
values of the variable of interest for units within an FSU 
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are correlated and the correlation depends upon whether 
the units are in the same post-stratum or not. This same 
algorithm was used in each of the 100 design strata. Twenty 
FSUs were generated in each design stratum giving a total 
of 2,000 FSUs. 


A single-stage stratified design was used for the NHIS 
population with ‘‘households’’ being the FSUs. Ten design 
strata were used and an approximate 10% simple random 
sample of households was selected without replacement 
from each stratum. Each sample consisted of 115 house- 
holds and each sample household was enumerated com- 
pletely. A total of 5,000 such samples was selected for the 
simulation study. 


Two-stage stratified sample designs were used for both 
the CPS and artificial populations. For the CPS popula- 
tion, geographic segments, employed in the original survey 
and composed of about four neighboring households, 
were used as FSUs and persons were the second-stage 
units. In both populations, 100 design strata were created 
with each stratum having approximately the same number 
of FSUs and a sample of m = 2 FSUs was selected with 
probability proportional to size from each stratum using 
the systematic sampling method described by Hansen, 
Hurwitz and Madow (1953, p. 343). Thus, 200 FSUs were 
selected for both populations. Second stage selection was 
also similar for both populations. For the CPS population 
a simple random sample of 4 persons was selected without 
replacement in each sample FSU having N;. > 4 and all 
persons were selected in each sample FSU where N;. < 4. 
For the artificial population the within FSU sample size 
was set at 15 rather than 4 which resulted in the complete 
enumeration of most sample FSUs. A total of 5,000 samples 
were selected from each of the populations for the simula- 
tion study. 


In each sample, we computed Yoo ve ve and two 
versions of Ad For the first version of the regression 
estimator, denoted Y, p(emp) in the tables, H was estimated 
separately from each sample as would be required in prac- 
tice. Each component of ¥;, and )45 was estimated 
using the ultimate cluster estimator of covariance, appro- 
priate to the design, as defined in Hansen, ef a/. (1953, 
p.419). The second version, denoted Y, p(theo) , used the 
same value of H in each sample, which was an estimate 
more nearly equal to the theoretical value of the H matrix. 
For the CPS and artificial populations, the theoretical H 
matrix was estimated from empirical covariances derived 
from separate simulation runs of 5,000 samples. For the 
NHIS population the design was simple enough that a 
direct theoretical calculation of H was done. As the sample 
of FSUs becomes large, the performance of Y,,(emp) 
should approach that of Y; p(theo). The performance of 
Y, p(theo) is, consequently, a gauge of the best that can be 
expected from the empirical version of the regression 
estimator for a given sample size. 
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Figure 1. HIS simulation, m =115 
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Theoretical bias factors 
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Figure 2. CPS simulation, m = 200 
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Figure 3. Artificial population simulation, m = 200 


Table 2 lists unconditional results summarized over all 
5,000 samples from each population. Empirical root mean 
equate errors (raise s) were calculated as rmse ( Y) = 

[yS_,(Y, — Y)?/S]“ with S = 5,000 and Y, being one 
of the estimates of the population mean from sample s. 
In the CPS and artificial populations, results for the 
Horvitz-Thompson and the ratio estimators were nearly 
identical so that only the former is shown. Across all 
samples, the bias of each of the estimators was negligible. 
As anticipated by the theory, Y;,p(theo) was the most 
precise of the choices, although the largest gain compared 
to Yps was only 4.7% in the artificial population. The 
need to estimate H destabilizes the regression estimator as 
shown in the results for Y, p(emp). For the NHIS and 
CPS populations, ¥,e(emp) has a larger root mse than 
both Y, p(theo) and ge: The most noticeable loss is for 
the NHIS population where the root mse of ¥, (emp) i is 
about 15% larger than that of either Y, p(theo) or Nf 
This result is consistent with the smaller FSU sample 
size and hence less stable estimate of H for the NHIS 
population. 

Figures 1-3 present conditional simulation results. The 
5,000 samples were sorted by the theoretical bias factors 
presented in section 2.2. The sorting was done separately 
for each of the estimators of the population mean. In the 


cases of the two regression estimators, which are theoret- 
ically unbiased in large samples, the bias factor for Yps 
was used for sorting. The sorted samples were then put 
into 25 groups of 200 samples each and empirical biases 
and root mse’s were computed within each group. The 
group results were then plotted versus theoretical bias 
factors in the figures. The upper sets of points in each 
figure are the empirical root mse’s of the groups, while the 
lower sets are empirical biases. The two regression estima- 
tors are conditionally unbiased as expected. The other esti- 
mators, however, have substantial conditional biases that, 
in the most extreme sets of samples, are important parts 
of the mse’s. For the CPS population, the range of the bias 
factors for ¥;7 is so much larger (— 10 to 10) than that of 
the other estimators that we have omitted Vie from the 
plot for clarity. In the neighborhood of the balance point, 
N = N, all estimators perform about the same, but, 
because of a lack of data at the design stage, we have no 
control on how close to balance a particular sample may 
be. The safest choice for controlling conditional bias is, 
thus, Y, p(emp). This finding is similar to that of Valliant 
(1990), who noted that, in one-stage, stratified random or 
systematic sampling, the separate linear regression 
estimator is a good choice for controlling bias, conditional 
on the sample mean of an auxiliary variable. 
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Table 2 


Simulation Results for Three Populations. 
5,000 Samples were Selected from Each Population 


Estimator oe rmse ( Y) las - 1 
(%) rmse( Yps) 
HIS population 
Ve 12 141 05 
y 10 141 02 
ane ae 141 0 
Y, p(emp) 19 162 14.71 
¥, p(theo) 08 140 — 96 
CPS population 
eae OL 10.25 ise 
Yo. 0 8.85 0 
¥,p(emp) —.03 9.11 3.0 
Yenitheoe 201 8.79 =n 
Artificial population 
tan 02 2.30 293 
Vee Ao: 2.37 0 
Y, g(emp) 04 2.31 SOA 
¥, p(theo) 02 2.26 10 


4. DEFECTIVE FRAMES 


The conditional biases discussed in the previous sections 
were of a technical, mathematical nature. A more serious, 
practical problem in many surveys, that can also lead to 
bias, is poor coverage of the target population; we address 
this situation in this section. 


4.1 The Basic Problem of Defective Frames 


In most real world applications not all of the elemen- 
tary units in the population are included in the sampling 
frame. In household surveys, it is not unusual for some 
demographic subgroups, especially minorities, to be poorly 
covered by the sampling frame. Bailar (1989), for example, 
notes that in 1985 the sample estimate from the CPS of 
the total number of Black males, ages 22-24, was only 73% 
of an independent estimate of the total population of that 
group. Corresponding percentages for Black males, ages 
25-29 and 60-61, were 80% and 76%. 
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To formalize the discussion of this type of coverage 
problem, suppose that N., now refers to the number of 
elementary units in the frame and that N., is the actual 
number of population elements in the k“ post-stratum. 
In the discussion below terms with a dot on the top are 
population values while terms with no dot are frame 
values. Letting Y., be the aggregate of the y values over 
all population elements in the k" post-stratum, then it 
follows that the true population mean is given by 


= 
I} 
Te 
38 
ee 
mt. 
= 
H} 
Ses 
35 
C1 
=| 
| 
eg 
© 
> 
= 


Nia fas 
2: 


cd 
i] 


Obviously, all four of the estimators of the mean given in 
section 2 are biased (both conditionally and uncondi- 
tionally) for 4; the additional bias term being given by 
y. — p for all of the estimators. It should be noted that this 
bias term is o(1) so it will dominate the other bias terms 
listed in section 2.2 as the number of FSUs increases. There 
is another even more basic problem; namely, in most cases 
the individual frame values N., are not known so only the 
ratio estimator is well defined. For example, the Horvitz- 
Thompson estimator of the mean as defined in section 2 
requires N.., the total number of units in the frame, but 
N.. may be unknown. On the other hand, the NV, (or least 
the proportions ¢,) may be known from independent 
sources and hence be available for the purposes of 
estimator construction. In household surveys, for instance, 
the N., may come from intercensal projections of popula- 
tion counts. 

Before attempting to construct unbiased estimators for 
fz it should be noted that 


K 
i De (be — tc) (Me — be) 

k=1 
a . ss . 
+ (Ge — edie + YY bc (oe = be): 
k=1 


k=1 


So, if we assume that for each post-strata the mean of the 
units in the frame is equal to the true population mean, 
(i.e. uw, = fy for every k) then the bias term reduces to 


K K 
pa = YT (bc — dedon = LY (be — be) ite. 


k=1 Ka 


This is very strong (and also very expedient) assumption; 
however, addressing the problem of defective frame bias 
without such a condition is virtually impossible. 
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4.2 Alternative Estimators 


The basic strategy is to construct an estimator for the 
defective frame bias, » — jz, and then subtract this esti- 
mator from the estimators studied earlier. Two cases need 
to be considered: 


Case 1. The frame parameters {¢,;, 1 < k < K} 
are unknown, and 
Case 2. The frame parameters {¢,,1 < k < K} 


are known. 


Case 1. For this case only the ratio estimator is well defined 
and the only obvious candidate for an estimator of the 
bias is 


Matin > K - 

: N. re LY: ’ oe NE 

B=) (Gt - ak) =e De 
“fi 


Using the strategy given above, the resulting estimator for 
fu 1S 


This is the “‘post-stratified’’ estimator usually found in 
practice. It is straightforward to verify the following pro- 
perties.of Y,: 


ELY,| N] = i + [p’P(N — M,)] + o(m7!) 


“eee > dy ox 
" ae “a all 
var[ Y, | N] = m—'[p’V,p] + o(m~%)) 


E[Y,] =~ + o(m") 


var[Y¥,;] = m~'[p’[ Yu, — 2D( px) Yo 


+ D(ux) ¥x2D(u,) Ip) + o(m~ 8/2)), 


The attempt to correct for the defective frame bias is 
successful in the sense that Y, is unconditionally unbiased 
for 4. However, the conditional bias is still present. 


Case 2. For this case it can be verified that the estimator 


i * N 
B, = (1 — p)’ [ie Yr En! a = me) | , 
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is approximately, conditionally unbiased for » — j and, 
as Y;p is conditionally unbiased for p, it follows directly 
that the estimator 


sa A x = N 
Y, = Ypr — By = p’ |? Yodn' Ge = ms) 


is both conditionally and unconditionally, approximately 
unbiased for j. It can also be verified that 


A 


var[ ¥,| N] = var[¥,] = m7![p'V,p]. 


In addition to the problems of the linear regression 
estimator cited earlier, this estimator is usually not even 
well defined as the frame parameters {¢,;, 1 < k <K} are 
rarely, if ever, known when the frame is defective. 


5. CONCLUSION 


This study has generalized the asymptotic techniques 
suggested by Robinson (1987) to study the problem of post- 
stratification from a design-based, conditional point-of- 
view. An important paper in the conditional study of post- 
stratification was that of Holt and Smith (1979), one of 
whose basic premises was that Yps is conditionally un- 
biased. This will be true (at least asymptotically) only if 
1’'(H — D(u,)) = 0’; so, in general, this premise is false. 
In fact, simple random sampling of elementary units may be 
one of the few realistic cases where this basic premise is true. 

From a conditional point of view the linear regression 
estimator is preferable among the four studied here. Only 
the regression estimator is conditionally unbiased. The 
post-stratified estimator is no better (or worse) than either 
the Horvitz-Thompson or the ratio estimator; all have con- 
ditional bias terms of order m~ ‘”?. All of the estimators 
have the same conditional variance to terms of order m~!; 
furthermore, the conditional variance does not depend on 
N, the vector of estimated proportions in the post-strata. 
Consequently, because of its conditional unbiasedness, the 
regression estimator has the smallest conditional mean 
square error. 

The Horvitz-Thompson, ratio, and post-stratified esti- 
mators are unconditionally unbiased. Although somewhat 
illogical, one might attempt to make a case for the esti- 
mators by comparing their unconditional properties with 
the conditional properties of the linear regression estimator. 
But even from this mixed perspective, the Y, p(theo) esti- 
mator is clearly superior to the others. Not only is it condi- 
tionally unbiased, but the conditional variance of the linear 
regression estimator can be no larger than the unconditional 
variance of any of the other estimators. In large FSU samples, 
the empirical version of the regression estimator will inherit 
these good properties of Y, p(theo) and also perform well. 
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The problem of a defectiv > frame introduces complica- 
tions not found otherwise. Each of the estimators of the 
mean studied here is biased both conditionally and uncon- 
ditionally. Bias adjustments are possible only under the 
restrictive assumption that the mean of units within each 
post-stratum is the same for all population units whether 
they are included or excluded from the frame. 

An area we have not addressed is variance estimation. 
A design-based variance estimator for the regression esti- 
mator can be obtained using the methods of Sarndal, 
Swensson and Wretman (1989). 
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Sampling from Imperfect Frames with Unknown 
Amount of Duplication 


SHIBDAS BANDYOPADHYAY and A.K. ADHIKARI! 


ABSTRACT 


This study covers such imperfect frames in which no population unit has been excluded from the frame but an 
unspecified number of population units may have been included in the list an unspecified number of times each 
with a separate identification. When the availability of auxiliary information on any unit in the imperfect frame 
is not assumed, it is established that for estimation of a population ratio or a mean, the mean square errors of 
estimators based on the imperfect frame are less than those based on the perfect frame for simple random sampling 
when the sampling fractions of perfect and imperfect frames are the same. For estimation of a population total, 
however, this is not always true. Also, there are situations in which estimators of a ratio, a mean or a total based 
on smaller sampling fraction from imperfect frame can have smaller mean square error than those based on a larger 


sampling fraction from the perfect frame. 


KEY WORDS: Imperfect frame; Efficiency. 


1. INTRODUCTION 


A frequent problem that arises while planning surveys 
is the non-availability of complete frames. The Interna- 
tional Statistical Institute recognized the importance of 
studying the problem of sampling from imperfect frames 
and arranged discussions by experts on this topic during 
its 34th Session held in Ottawa, Canada where Hansen 
et al. (1963) and Szameitat and Schaffer (1963) presented 
invited papers. One may also refer to Singh (1977, 1983). 
Wright and Tsao (1983) have written a bibliography on 
frames to bring attention to problems which arise when 
sampling from imperfect frames. 

Recently two separate surveys were undertaken by the 
Indian Statistical Institute to evaluate the impact of 
government sponsored programmes for the uplift of eco- 
nomic conditions of fishermen’s community in West Bengal, 
India. In the first survey (1988), the households were 
selected using the membership registers of the Fishermen’s 
Co-operative Societies (FCS). In the second and more recent 
survey, the list of beneficiary fishermen of the Fish 
Farmer’s Development Agency (FFDA) was used. It was 
known that not all FCS members or FFDA beneficiaries 
would be from different households, but it was not 
possible to identify the FCS members or the FFDA 
beneficiaries belonging to the same household without 
contacting the households. Thus, when FCS membership 
registers or FFDA beneficiary lists were used for household 
selection, the frames contained an unknown number of 
duplication. Since the household information was collected 
by personal interview, it was possible to identify the dupli- 
cation in the selected households only. The values of the 


variables associated with the households in the sample 
were divided by the respective number of duplications in 
the frame while retaining the duplicate households in the 
sample under separate identification. 

The set-up of imperfect frames discussed here is a 
special case of Rao (1968). One of the referees has pointed 
out that the situation discussed in the paper also occurs 
at Statistics Canada in certain frames for business surveys. 

Imperfect frames to be covered in this study are those 
in which no population unit has been excluded from the 
frame but any population unit may have been included in 
the frame an unspecified number of times with a separate 
identification each time. It is assumed that it would be 
possible to ascertain, at the data collection stage, the 
number of duplicates in the frame for each selected unit. 
The possibility of selecting two or more duplicates of a 
population unit in the sample is not excluded. The 
availability of auxiliary information on the units in the 
imperfect frame is not assumed and only simple random 
sampling without replacement (SRSWOR) schemes are 
discussed. 

Since the total number of population units will not be 
known from the imperfect frames to be covered here, 
problems of estimation of a mean of a population character 
and its total are not identical. 

Here is the main question discussed in this paper. Which 
is better: to up-date the imperfect frame and select a 
sample, or to use the imperfect frame? 

In the two surveys on fishermen’s households, it was 
felt that most of the economic variables of interest would 
be highly related to the number of FCS members/FFDA 
beneficiaries in a household in the sense that the variability 
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of such an economic variable per FCS member/FFDA 
beneficiary would be less than the variability of the eco- 
nomic variable per household. It was felt that one could 
effectively use an imperfect frame in such situations. 

It will be established that for situations such as above 
estimators of a ratio, a mean, or a total based on smaller 
sampling fraction, imperfect frame can have smaller Mean 
Square Error (MSE) than those based on a larger sampling 
fraction from the perfect frame. 

Even when the variability is not related to the number 
of duplications as discussed above, it will be established 
that for estimating a ratio or a mean, using an imperfect 
frame will be preferable to using a perfect frame, from the 
MSE point of view, when the sampling fractions of the 
imperfect and the perfect frames are same. 


2. NOTATIONS AND RELATIONS 


Consider a finite population consisting of N units U;,, 
U5; 3. no Un Let UT. Us, ea Un, De the Units listed. 
an imperfect frame: Bon kil 2. cane 7, let Cenote 
the sub-population of the original N units consisting of 
N, distinct population units. Each of the units in A, is 
listed in the imperfect frame exactly k number of times 
under separate identifications. Assume that 


(a) each U; belongs to an A, for some k, (i.e., each U; is 
included in the imperfect frame at least once) and 


(b) if U7 is selected in the sample using the imperfect 
frame, it will be possible to identify, at the data collec- 
tion stage, the corresponding U; and the associated 
value of k (i.e., the number of duplicates of U; in the 
incomplete frame under separate identifications, one 
of which is the selected unit Uj‘) for which U; belongs 
to A,. 


The following relations are valid. 


Ny cERNg Eee NN 


N,; + 2N, + ... + rN, = M, 

where r, Ni, No, ..., N,, and N are all unknown and 
only Mis known with M = N; M may be written as, for 
unknown a, 


Vie —aN (Olle ac) sae Cee al) 


Let X and Y values on the unit U; be X; and Y; respec- 
tively, (= 102. caa.e/V).olnce cach: Ue fsa els 2s 
M), can be identified with a U; for some i, (i = 1, 
2, ..., N), and since U; belongs to A, for some k, 
(hI) sdetines\) and Gvalucstorine unit 
Uj as 


At MEAG Ry YS AY en Che 


Because of assumptions (a) and (b), X*, Y*, and 
C* values are observable for the selected units from the 
imperfect frame. 

The following relations connect the measurements in 
the imperfect frame to those in the perfect frame. 


M N 
yy =My=y VN 
fet 


M 
Da Ce rin i Senora (ap) 


+ (NY)*(1/N — 1/M), 


where 


N 
Nog = SS (Ap 2) 
i=1 


and 
S(@Z)s=pou (le Ie) | s eit (2.2) 
pe i:Uj€Ag 


M 
(C¥ — C*)? = N(1 — N/M) — S(0, Y); 
=1 


ne. 


yyy —-¥") (Cyaan) 
= NYCI =" N/MY —"S (1eY je 
For the unit U; let 


Dey SAYS WBS IA SOR Ns, where Ro 
(2.3) 


Since no auxiliary information on the units is assumed, 
comparisons will be done on the basis of a SRSWOR 
sample. Let mm be the size of the sample from the imperfect 
frame and 7 be the corresponding sample size had the 
frame been perfect. Define efficiency of a perfect frame 
compared to the corresponding imperfect frame, for any 
estimator, as 


MSE based on a sample of size m 
from the imperfect frame 


RE RET Se ee oe Ee 2.4 
R MSE based on a sample of size n a) 


had the frame been perfect 
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Also define f as the common sampling fraction when 
the sampling fractions are same, /.e., 


Ha=afiNe. Fons of ME =i lactase): (2.5) 


3. RESULTS 


Before we proceed to answer the main question raised 
in Section | on the choice of sampling from the perfect 
frame against sampling from the imperfect frame, we 
briefly look at the alternatives from cost considerations. 
If the total cost of up-dating the imperfect frame is 
expected to be more than the additional cost of data collec- 
tion from the (m — n) extra units, it is economical to use 
the imperfect frame with a larger sample size than to up- 
date the imperfect frame; this is so when 


Fanaa) d+ by, (3.1) 
BORN 


where b, is the per-unit data collection cost and bg is the 
per-unit up-dating cost. It may be noted that one needs to 
visit effectively N units to up-date the incomplete frame 
since the remaining (IV — N) units are duplicates and can 
be identified because of assumption (b). It may also be 
noted that, even from a SRSWOR sample from the 
imperfect frame, the extra number of units to be canvassed 
is at most (m — n) since the sample may contain the same 
unit under separate identifications. These observations 
lead to (3.1) for preference of using an imperfect frame. 

As has been pointed out in Section 1, the total number 
of population units N will not be known from the imperfect 
frame. Thus the problems of estimation of a mean and a 
total are not identical; the problem of estimation of a mean 
essentially is the problem of estimation of a ratio, but a 
total can be estimated directly and unbiasedly, based on 
a SRSWOR sample of size m from the imperfect frame. 
It is thus appropriate to estimate a population ratio 
(similar to domain estimation) with estimation of a mean 
as a special case, and then to treat estimation of a total 
separately. 


3.1 Estimation of a Ratio 


For estimation of aratioR = (Y/X), the usual ratio 


estimator is 
R = y* /x*, 


where the lower case letters represent the corresponding 
quantities based on a sample, y* is the mean of Y* values 
based on a sample of size m from the imperfect frame efc. 
y* and X* are respectively unbiased estimators of (NY/M) 
and (NX/M). Using the delta method the MSE of R, 
E(R — R)?’, is given approximately by 


195 


M—-m i q 
WwW; Bee 
mW UA’) (Mo ives il — 


using the relations of Section 2, (3.2) can be rewritten as 


M(M — m) 


MSECR) = 
os) m(NX)*(M — 1) 


{Now — S(2,W)}, 


where W values are defined in (2.3) and the W* values 
correspondingly obtained. It follows from (2.2) that 


S(2,W) = 0, and hence from (3.2) one has 
S(2,W 
0 et oe oes. (3.3) 
Now 


It now follows from (2.4) that efficiency p is 


~_ SW) 
Nowy 


nM(M — m)(N — 1) f 
jo = 1 


mN(N — n)(M — 1) 
(3.4) 


When sampling fractions are equal, p can be written as 


(1Eve tN — 1), f 


+ 5(2,W) 
Gf PMN = 1) + a }. 


Nowy 
(3.5) 


It, therefore, follows from (3.3) that p given by (3.5) 
satisfies 


Os fp = (3.6) 


and thus it is advantageous to use imperfect frame for 
estimation of a ratio. 

It may be noted that S(2, W) is nondecreasing in a and 
for fixed a, S(2, W) has a larger value when the units with 
larger W values are replicated in the imperfect frame. Since 
ov is fixed for a given set of N W values, there may be 
situations in which p in (3.4) is less than 1 (as a matter of 
fact S(2, W) is equal to No2, when W values are all equal 
and equal to 0) and consequently, there will be situations 
when sampling from imperfect frame will be preferable 
even with smaller sampling fraction to sampling from 
complete frame. 


3.2 Estimation of a Mean 


As seen in section 3.1, * is an unbiased estimator of 
(NY)/M where M is known but N is unknown. Thus it 
is necessary to estimate N to get an estimator for Y. It may 
be noted that ¢* is an unbiased estimator of (N/M), and 
thus 
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is a natural ratio-type estimator of Y. On replacing x* in 
Section 3.1 by @*, the MSE of Y is given by 


M(M — m) 


MSE‘Gh ee 
ad mN?(M — 1) 


{Nop — S(2, D)}, 


where D values are defined in (2.3). Replacing W in 
Section 3.1 by D we may conclude that (3.6) holds and 
imperfect frame is better when (2.5) is true. 


3.3 Estimation of a Total 


To estimate a total, say NY, based on a SRSWOR 
sample of size m from the imperfect frame, the usual 
estimator is 


(NY) = My*, 
which is unbiased for NY, with variance 
MSE(My*) = Var(Mj*) 


_ M(M — m) 
~~ m(M — 1) 


Bhs ad 1 
{No} =18(2,.Y) + wry? — sate 


One may write p as 


_ nM(M — m)(N — 1) 
~ mN(N — n)(M — 1) 


f SQ. enV) (Ll iNes =) 
em 5 
Noy 


It is clear from the expression of Var(My*) that 


SOY) CN gh Now (oe) 
N M 


is less than or equal to unity. However, a and Y values may 
be so chosen that expression in (3.7) is negative. In such 
a case, even when (2.5) is true, imperfect frame with larger 
sampling fraction is inefficient. However, if the scatter of 
Y* values are more homogeneous compared to Y values, 
Leo sit 


N M 
Deal per YS tet bine CM? Se eelay Wl GIS) 
i=1 


then the expression in (3.7) is always nonnegative. Now, 
one can draw similar conclusions as in Section 3.1, for 
example, (3.6) is valid when (2.5) is true. 


4. AN ILLUSTRATION 


As pointed out earlier, in the fishermen’s survey, 
ultimate sampling units of beneficiary-fishermen were 
selected from the list of beneficiaries available. Being a 
multidisciplinary survey, many characteristics of the 
sampling units were observed from each of the sampling 
unit which either related to the household or to the fishing/ 
fishery enterprise to which the sampling unit belonged. 
Since only the number of beneficiaries (7) was known 
and the number of corresponding households/enterprises 
(N) was not known, it was not possible to see the effect 
of using the imperfect frame for this survey. However for 
illustration in this paper, we take the samples drawn from 
one geographical area (a block within an administrative 
district in the West Bengal State) as our population and 
see the effect of resampling from it. In this area, there are 
27 beneficiaries (M) and 23 distinct enterprises (V), 19 of 
the enterprises have single ownership (N,) and 4 are of 
joint-ownership type (>). Our characteristics of interest 
are the cost of renovation of water areas (Y) and the 
acreage of operated water areas (X). 


The summary statistics of Y and X are as follows: 


3 eS 5 80815: 


= (x ¥) I(x x) Sons iarae 


S(2,Y) = 212,201,800, $(2,D) = 145,101,018, 


B Xp 5 26s 


S(2,W) = 104,505,327, 
230% = 442,702,791, 230% =' 13.6503 “and 


230% = 394,790,716, 


where W is defined in (2.3). 


To find the effect of sampling from the list of 27 bene- 
ficiaries we find estimates of 


R 


Il 


Renovation cost per acre of water area, 


X = Average water area per enterprise in acre and 


NX = Total acreage of water areas operated by all 
23 enterprises. 


The table below gives the efficiencies for different 
choices of m and n. 
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Efficiency of sampling from perfect frame compared 
to sampling from imperfect frame (p) 


Sample sizes Efficiency for estimators of 


n m R xX NX 
2 2 0.8695 0.6453 0.9508 
4 4 0.8841 0.6561 0.9668 
6 6 0.9022 0.6696 0.9866 
8 8 0.9225 0.6866 1.0117 
8 9 0.7791 0.5781 0.8519 

10 10 0.9551 0.7088 1.0444 

10 11 0.8172 0.6065 0.8937 


It can be seen that in most cases sampling from imperfect 
frame are more efficient. 
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An Alternative View of Forest Sampling 


FRANCIS A. ROESCH, JR., EDWIN J. GREEN and CHARLES T. SCOTT! 


ABSTRACT 


A generalized concept is presented for all of the commonly used methods of forest sampling. The concept views 
the forest as a two-dimensional picture which is cut up into pieces like a jigsaw puzzle, with the pieces defined by 
the individual selection probabilities of the trees in the forest. This concept results in a finite number of independently 
selected sample units, in contrast to every other generalized conceptualization of forest sampling presented to date. 


KEY WORDS: Forest sampling; PPS sampling. 


1. INTRODUCTION 


The sampling of forests is often accomplished as a two 
part process: first a random point is located in the forest 
and then a cluster of trees in the vicinity of the point is 
selected for the sample by some rule. The two most 
common rules are known as (circular, fixed-area) plot 
sampling and (horizontal) point sampling. In the former, 
all trees for which the center of the cross-section of the bole 
at 4.5 feet above the ground is within a constant horizontal 
distance (d) of the random point are included in the 
sample. In the latter, tree 7is selected for the sample if this 
center is within a horizontal distance ar; of the random 
point, where 7; is the radius of the cross-section and a is 
a constant, chosen appropriately to obtain a desired 
sampling intensity. Tree i would be selected with probabil- 
ity proportional to zd? in plot sampling (the probability 
is the same for all trees) and with probability proportional 
to mr? (basal area of tree /) in point sampling (larger trees 
have a higher probability of selection). 

There has been much discussion in the forestry 
literature about what the sample unit actually is in the 
various methods of forest sampling. The tree is considered 
the sample unit from one point of view (e.g. Oderwald 
1981), while from other points of view, the cluster of trees 
associated with the point (e.g. Palley and Horwitz 1961; 
Schreuder 1970), the circular plot (e.g. Cunia 1965), and 
the point (e.g. Husch 1955) are considered the sample 
units. These various viewpoints are supported by different 
statistical tools. For example, treating the tree as the 
sample unit requires the use of finite population sampling 
theory, while considering the point as sample unit requires 
the use of the somewhat more advanced theory of infinite 
population sampling. In addition, plot sampling has tradi- 
tionally been presented from the viewpoint of the plot as 
the sample unit, whereas point sampling has usually been 


presented from the viewpoints of the tree or the point as 
the sample unit. Therefore, these very common and quite 
similar sampling mechanisms artificially appear disparate. 

We will show a conceptualization of the primary sample 
unit that is applicable to every type of forest sampling 
scheme which selects trees based on the location of a 
random point. We will also show that this conceptualiza- 
tion is simple and that it provides a finite number of 
mutually exclusive and independently selected sample 
units. This is in contrast to the view of the tree or the 
cluster of trees as the sample unit, because trees are not 
selected independently and clusters of trees are not 
mutually exclusive. It also differs from the views of the 
randomly placed point or the plot as the sample unit, 
because there are an infinite number of units in these cases. 
We will also suggest that this alternative conceptualization 
is often more appropriate. 


2. THE JIGSAW PUZZLE VIEW 


Suppose that there are N trees in the forest with labels 


1, 2, ..., N. Associated with the N trees are values of 
interest Vi= {¥1, J>, .-¥, Yn}, K-citcles K ='{.K,, Ko, 
..., Ky}, and selection areas of sizes A = {A,, Ap, ..., 


Ay}. Grosenbaugh and Stover (1957) first defined the 
K-circle in the context of point sampling. For our purposes 
the K-circle of tree 7, K;, is an imaginary circle, centered 
at tree center, with radius d in plot sampling and radius 
ar; in point sampling. The selection area for tree /, of size 
A; (in acres), is the portion of tree i’s K-circle which is 
within the forest, and is the area from within which a 
random point will select the tree for the sample. 

When discussing point sampling, Palley and Horwitz 
(1961) contend that ‘‘... the primary sampling unit is a 
cluster of trees associated with a locus of origin. The locus 


' Francis A. Roesch, Jr., Mathematical Statistician, Institute for Quantitative Studies, Southern Forest Experiment Station, USDA Forest Service, 
701 Loyola Avenue, New Orleans, LA 70113; Edwin J. Green, Professor of Forestry, Cook College-Rutgers University, P.O. Box 231, New Brunswick, 
NJ 08903; and Charles T. Scott, Project Leader, Forest Ecosystem Modeling Unit, Northeastern Forest Experiment Station, USDA Forest Service, 
359 Main Road, Delaware, Ohio 43015. 
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of origin is a point in the case of point sampling ...’’. 
Actually the locus of origin is not a point because the 
cluster of trees is not selected only from that point but 
rather from an infinite set of points within a specific area. 

We offer the alternative view of the sample units being 
the mutually exclusive sections of ground resulting from 
the overlapping selection areas of the individual trees in 
the forest. 

The treatment of the ground broken up into primary 
sampling units is clearly shown in Figure 1, for example. 
The correspondence between the population, sampling 
frame and sample unit as given in say Cochran (1977, p. 6) 
is apparent: the population (or the puzzle picture) is divided 
up into mutually exclusive, exhaustive sample units (the 
puzzle pieces) which together comprise the sample frame. 
Each ground segment has a definite probability of selection 
and the total of these probabilities over all segments is 1. 
We will call this the jigsaw puzzle view. 

Associated with each ground segment are attributes of 
interest, the measurement of which will result in identical 
values from any point in that segment of ground. The crux 
of the matter is that individual points are equivalent within 
any particular segment. The ground segments, of course, 
are selected with probability proportional to size. In the 
case of point sampling, the segment size is determined by 
the basal areas and spatial distribution of the trees and the 
constant a chosen. Once a is chosen, the sample frame 
at a particular point in time is fixed. In the case of plot 
sampling, the size of the segment is determined by d and 
the spatial distribution of the trees. Thus, regardless of the 


Figure 1. The Puzzle Pieces. Trees 1, 2 and 3 are centered at their 
respective numbers. The surrounding circles represent 
the selection areas of the trees. Each of the lettered 
segments represents a sample unit. 


method used to determine the sample trees (e.g., plot 
sampling or point sampling), all schemes can be thought 
of as cutting the puzzle up in some way, selecting the pieces 
with probability proportional to their size, and then turning 
each piece over to read the attributes associated with it. 


Returning to our proposition that this view is often 
more appropriate, we note that the purpose of most forest 
surveys is to describe the forest, not the individual trees. 
Our aggregations are usually made on a per acre or hectare 
basis, i.e. units of the forest land, not units of the tree. 
From the same place we may measure many other things 
besides the trees such as topographic and site character- 
istics. It is therefore usually more appropriate to view 
pieces of the forest as the sample units rather than indi- 
vidual trees in the forest. 


Although we will be working mostly in the context of 
forest sampling in general, our discussion is easily applied 
to any specific type of forest sampling which relies on the 
selection of trees by some function of randomly placed 
points. The only difference is the definition of the ground 
segments, or how we dissect the picture into puzzle pieces. 
For example, in plot sampling the ground is divided into 
pieces defined by overlapping circles of equal size, while 
in point sampling the definition is by overlapping circles 
of sizes proportional to each corresponding tree’s basal 
area. 


To examine this further, suppose that we randomly 
drop a point on the surface of a forest and use any function 
to select sample trees. Suppose also that within our forest 
are three trees (1, 2, and 3) whose selection areas overlap. 
In Figure 1, trees 1, 2 and 3 are centered at their respec- 
tive numbers with their selection areas shown as circles. 
Each lettered segment represents a different sample unit. 
If the point falls in segment a, the empty cluster is chosen, 
in segment b, the cluster containing only tree 1, in segment 
d, the cluster of all three trees, etc. Tree 1 would therefore 
be selected from segments b, c, d or e. This results in a 
situation somewhat analogous to that described in Kish 
(1965, sec. 11.2), if we were to consider the tree to be the 
primary sample unit, in which a list to be sampled from 
contains duplicate listings of the same unit. In this case, 
the list would be one of clusters of trees, in which most 
trees are associated with more than one cluster. The 
clusters are selected with probability proportional to the 
size of the ground segment. The standard technique of 
weighting duplicate elements of a list, discussed by Kish, 
considers rather the selection of primary units with equal 
probability. 

The jigsaw puzzle view reduces the complexity of the 
sampling mechanism in one sense by first mapping the tree 
population into the ground segment population and 
thereby reducing the sample list from a list of clusters of 
trees in which trees belong to more than one cluster to a 
list of unique ground segments. Our claim below that 
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forest sampling simulations can be simplified by the jigsaw 
puzzle view is supported wholly by the tradeoff between 
the one time cost of this reduction in the complexity of the 
sample list and the need to select from that list many times. 
To map the tree population into the segment popula- 
tion, an observation for a segment would preferably be the 
sum of weighted tree values, the weight for each tree being 
proportional to its probability of being observed from that 
particular segment. The probability that sampled tree / 
was selected from the particular ground segment / is: 


where: 


A; = the area of segment / in acres, and 


f 1 if segment / is part of the k-circle of tree 7 
Niger 


0 otherwise. 


The sum over / of p;; is 1. We can now write the observa- 
tion for each segment as a sum of weighted tree values: 


N 
Vit 2D Di Je (1) 
i=l 


Now suppose that we randomly drop m points on the 
surface of a forest with the same assumptions as above 
(our sampling is with replacement). An unbiased estimator 
of the total value of interest for a sample selected with 
probability proportional to size is: 


oe Sally piiellh 
m a aj 
(2) 
Ar vt Jj 
= — _“W,, 
m X Ay d 


where: 
M 

Ar = ye A, ; the total area of the forest in acres, 
j=l 

m = the number of sample points, 

M = the number of ground segments, and 


W; 


, = the number of times the jth unit appears in the 


sample. 


Note that Wis an integer between 0 and m, inclusive. A; 
and y; are fixed and W; is random. In addition, we will 
define: 
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y; ; the total value of interest across all trees, and 


n< 
II 
Me 


i=1 


on y; ; the total value of interest across all segments. 


Mx 


— 


J= 


To show that Y is unbiased for Y, we will first show Y to 
be unbiased for Y* and then show that Y* equals Y. 
Following Cochran (1977, p. 252-255), we can show Y to 
be unbiased for Y*: 


= Ar wr Jj 
E(Y) =£|\2 Y=w, 
a Dee | 
(3) 


Pee tee 
ae 


W; is a multinomial random variable and its expected 
value is equal to m(A;/A,). Therefore 


M 
Hs) poate (4) 
j=l 


We can now show that Y is unbiased for Y by showing that 
Y* = Y. Substituting the right hand side of equation (1) 
for y; in the definition of Y*, we get: 


M N 
= iP SS Diy Vi- (5) 
roe 


After substituting in the definition of p;; and rearranging 
the order of summation: 


= Dalz 


| 


ba 2]. (6) 


Because 


the term within the brackets on the right hand side of (6) 
equals 1, and 


N 
Y* = » Peseta OF.D. (7) 


By definition, the variance of Y is 


n= (a) Ba) 
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The sample estimate of the variance is then (Cochran 
1977): 


v(Y) = 


wiftalbenc 3 Ary; ey i (9) 
m(m — 1) A; 


j=l | 


The general development in equations (1) through (9) 
can be used for any specific type of forest sampling which 
follows the two part process of selecting trees from ran- 
domly placed points. 

As a further example of the use of the jigsaw puzzle 
view, we will illustrate the sample frame when point 
samples are used to measure forest growth. For the greatest 
efficiency, measurements are taken at two points in time 
and the same random points are used both times. This type 
of sampling for forest growth is known as remeasured 
point sampling and has been discussed at length in the 
literature, most recently by Van Deusen ef a/. (1986) and 
Roesch ef al. (1989, 1991, 1993). If a remeasured point 
sample had been taken, and Figure | represented time 1, 
the puzzle for the overall sample might be cut up into 
pieces like those in Figure 2. Trees 1, 2 and 3 are the 
same as those in Figure 1 and tree 4 is a tree which grew 
into the stand between times | and 2. The inner circles re- 
present the trees’ point sample areas of selection at time 1 


Figure 2. Puzzle pieces defined by location, size, and time. An 
example of sample units in a remeasured point sample. 
Trees 1 and 3 have grown and survived, tree 2 grew 
somewhat before dying and tree 4 is ingrowth. 


(say ar;;, including a subscript for time) and the outer 
circles represent the point sample areas of selection at 
time 2 (ar;2 is larger due to an increase in basal area). 
Tree 4 only has an outer circle since it did not exist at 
time 1 and tree 2 only has an inner circle since it died prior 
to time 2. The dotted circle represents the selection area 
tree 2 would have had at time 2 if time 2 had occurred just 
prior to the tree’s demise. Therefore, the dotted circle does 
not contribute to the definition of the segments. 

If the random point lands in segment a, trees 1 and 3 
would be measured at both times and tree 2 would be 
measured only at time 1; in segment b, tree 1 would be 
measured at both times and tree 3 would only be measured 
at time 2. This exemplifies the fact that even though 
another dimension was added to the sample (the time 
dimension), the forest sample concept remains the same, 
since the time dimension can be collapsed down onto 
the puzzle picture. So, in addition to the conditions 
mentioned above, the definition of the segments depends 
upon the exact times of each measurement. This concept 
of the sample unit is helpful in understanding the esti- 
mators of the components of change from time | to time 2 
given in Van Deusen ef a/. (1986) and Roesch ef al. 
(1989 and 1991). 


3. DISCUSSION 


Given the simplicity of the jigsaw puzzle concept, one 
might wonder why this view of forest sampling has not 
been proposed before. The most compelling reason is 
probably that the above estimators cannot be calculated 
when the A;’s are unknown. Since a particular tree’s area 
of selection might be divided between many of the puzzle 
pieces and the size of a particular puzzle piece may be 
limited by trees not sampled by that piece, the selection 
areas of both sample and non-sample trees must be known 
to calculate the A;’s of the selected segments. For example, 
referring to Figure 1, if our point landed in section c, we 
would sample trees | and 2 and the area of c + d would 
be readily calculable. However, to calculate Y and v(Y), 
we need the area of c alone, for which we do not have 
adequate sample information. We will show that this 
apparent deficiency is unimportant by showing that Y can 
be reexpressed in terms which are calculable. This will, in 
fact, always be the case no matter which sampling method 
is described by the jigsaw puzzle view. 

The jigsaw puzzle view of point sampling is actually a 
mapping of the tree population into the associated ground 
segment population. We can reexpress Y to show that it 
is equivalent to the usual point sampling estimator which 
is based upon the tree population. Expanding equation (2) 
to include the definition of y; and subsequent rearrange- 
ment gives: 
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Ar i=1 
=! = W; 
m » Aj f 
j=! 
Ar Ii Zi W; 


(10) 


where w; equals the number of times tree / is selected for 
the sample. The final expression in (10) is the usual point 
sample estimator. 

The purpose of this paper, therefore, is not to introduce 
a new set of estimators for sampling systems which already 
have reasonably good estimators, but rather to show how 
sampling schemes of quite disparate justifications in the 
literature are related in general. This alternative avenue 
of understanding may be useful in many ways. For one, 
we believe that some abstract forest sampling systems may 
be easier to understand if put into the framework described 
above. Our experience is that students, for instance, 
readily grasp the idea of point sampling when taught as 
merely a method of dividing the forest up into non- 
overlapping jigsaw puzzle pieces which are then sampled 
with probability proportional to size. Researchers who are 
interested in developing new forest sampling schemes or 
new estimators for existing schemes may benefit from this 
view because it provides another path for understanding 
new sampling schemes and for programming the forest 
sampling simulations used to test the new methods. The 
simulation discussed in Roesch (1993), for example, was 
simplified by using the jigsaw puzzle view rather than the 
other conceptualizations of the forest sampling frame 
which had been suggested up to that time. The simplifica- 
tion stemmed from the fact that the bulk of the simula- 
tion could be used for many different sampling schemes 
with only minor modifications to the subroutine which 
dissected the puzzle. 
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Because forest sampling simulations often start with a 
mapped forest, the A;’s are readily obtainable. Once the 
puzzle is dissected, y; can be calculated for each piece. 
The simulator then simply selects these pieces from a list 
in proportion to their size. Contrast this with the simu- 
lation resulting from the view of the point as the sample 
unit. In this latter simulation, a random point would be 
dropped and the tree list searched for all of the trees close 
enough to that point to be selected for the sample. Then 
the attributes of interest would be calculated. Since the 
probability of selecting a point from an infinite population 
twice 1s zero, this list search and calculation would have 
to be repeated for each random point, possibly resulting 
in repeated calculation of the attributes from the same 
cluster of trees. For simulation purposes, the optimal 
approach to programming will depend upon the length of 
the tree list to be searched, the degree of clustering in the 
tree population, and the number of random points. 


4. CONCLUSION 


We’ ve presented a generalized forest sampling concept 
which utilizes a finite number of ground segments as the 
sample units existing within a land-area based sample 
frame. We have also given estimators based on this con- 
cept. The jigsaw puzzle view should be of help in under- 
standing the similarities and differences between different 
methods of forest sampling by putting all of the methods 
into the same framework. Although we would not nor- 
mally utilize the associated estimators in their given form 
in an actual forest survey, we can always find an equivalent 
calculable form. The additional benefit of an alternative 
route for sampling simulations is not only one of academics 
but also economics. Given the amount of time and money 
it takes to acquire data in forestry studies, the ability to 
easily test the properties of different sampling methods 
before they are applied in the field is of paramount impor- 
tance. We would not endeavor to undermine the impor- 
tance of a thorough theoretical development of proposed 
forest sampling schemes as the crucial first step, but 
simulation of these schemes before implementation may 
help uncover overlooked problems. This alternative con- 
ceptualization will, in general, facilitate comparisons 
within any group of forest sampling schemes. 
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Panel Surveys: Adding the Fourth Dimension 


GRAHAM KALTON and CONSTANCE F. CITRO! 


ABSTRACT 


Surveys across time can serve many objectives. The first half of the paper reviews the abilities of alternative survey 
designs across time - repeated surveys, panel surveys, rotating panel surveys and split panel surveys - to meet these 
objectives. The second half concentrates on panel surveys. It discusses the decisions that need to be made in designing 
a panel survey, the problems of wave nonresponse, time-in-sample bias and the seam effect, and some methods 


for the longitudinal analysis of panel survey data. 


KEY WORDS: Panel surveys; Rotating panel surveys; Repeated surveys; Panel attrition; Time-in-sample bias; Seam 


effect; Longitudinal analysis. 


1. INTRODUCTION 


Survey populations are constantly changing over time, 
both in composition and in the characteristics of their 
members. Changes in composition occur when members 
enter the survey population through birth (or reaching 
adulthood), immigration, or leaving an institution (for a 
noninstitutional population) or leave through death, 
emigration, or entering an institution. Changes in 
characteristics include, for example, a change from married 
to divorced, or from a monthly income of $2,000 to one 
of $2,500. These population changes give rise to a range 
of objectives for the analysis of survey data across time. 
This paper reviews survey designs that produce the data 
needed to satisfy these various objectives. 

The paper is divided into two parts. The first part con- 
tains a review of the general issues involved in conducting 
surveys across time, including the objectives of such 
surveys and the types of survey design that may be 
employed. This part is to be found in Section 2. The 
second, and main, part of the paper discusses one partic- 
ular survey design, a panel survey that follows the same 
sample of units through time. The considerations involved 
in designing, conducting, and analyzing a panel survey are 
reviewed in Section 3. Section 4 provides some concluding 
remarks. 


2. SURVEYS ACROSS TIME 


This section presents an overview of analytic objectives 
across time, of designs for surveys across time, and of the 
extent to which different designs can satisfy the various 
objectives. The discussion relies heavily on Duncan and 
Kalton (1987), which contains a more detailed treatment 
of these issues. 


Changes in population characteristics and composition 
over time lead to a variety of objectives for surveys across 
time. These objectives include the following: 


(a) The estimation of population parameters (e.g., the 
proportion of the population in poverty) at distinct 
time points. 


(b) The estimation of average values of population 
parameters across time (e.g., the daily intake of iron 
averaged across a year). 


(c) The estimation of net changes, that is changes at the 
aggregate level (e.g., the change in the proportion of 
unemployed from one month to the next). 


(d) The estimation of gross changes and other components 
of individual change (e.g., the proportion of persons 
who were in poverty one year and were not in poverty 
in the following year). 


(e) The aggregation of data for individuals over time (e.g., 
the summation of twelve monthly incomes to give 
annual income). 


(f) The collection of data on events occurring in a 
specified time period (e.g., becoming unemployed), 
and on their characteristics (e.g., duration of spells of 
unemployment). 


(g) The cumulation of samples over time, especially 
samples of rare populations (e.g., women who become 
widowed). 


(h) The maintenance of a sample of members of a rare 
population that was identified at one point of time 
(e.g., scientists and engineers identified from a large- 
scale survey at one point of time). 
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A number of survey designs have been developed to 
provide the data needed to address these objectives. These 
designs are: 


e Repeated survey. A repeated survey is a series of sepa- 
rate cross-sectional surveys conducted at different time 
points. No attempt is made to ensure that any of the 
same elements are sampled for the individual surveys. 
The elements are sampled from a population defined in 
the same manner for each individual survey (e.g., the 
same geographical boundaries and age-limits) and many 
of the same questions are asked in each survey. 


Panel survey. A panel survey collects the survey data for 
the same sample elements at different points of time. 


Repeated panel survey. A repeated panel survey is made 
up of aseries of panel surveys each of a fixed duration. 
There may be no overlap in the time period covered by 
the individual panels, for instance one panel may start 
only as (or after) the previous one ends, or there may 
be an overlap, with two or more panels covering part of 
the same time period. 


e Rotating panel survey. Strictly, a rotating panel survey 
is equivalent to a repeated panel survey with overlap. 
Both limit the length of a panel, and have two or more 
panels in the field at the same time. However, it seems 
useful to distinguish between the two designs because 
they have different objectives. Rotating panel surveys 
are widely used to provide a series of cross-sectional 
estimates and estimates of net change (e.g., of unemploy- 
ment rates and changes in such rates), whereas repeated 
panel surveys with overlaps also have a major focus on 
longitudinal measures (e.g., durations of spells of unem- 
ployment). In consequence, repeated panel surveys tend 
to have longer durations and have fewer panels in 
operation at any given time than rotating panel surveys. 


Overlapping survey. Like a repeated survey, an over- 
lapping survey is a series of cross-sectional surveys 
conducted at different time points. However, whereas 
the repeated survey does not attempt to secure any 
sample overlap from the survey at one time point to the 
next, an overlapping survey is designed to provide such 
overlap. The aim may be to maximize the degree of 
sample overlap while taking into account both the 
changes desired in selection probabilities for sample 
elements that remain in the survey population and also 
changes in population composition over time. 


© Split panel survey. A split panel survey is a combination 
of a panel survey and a repeated survey or rotating panel 
survey. 


The choice of design in a particular case depends on the 
objectives to be satisfied. Some designs are better than 
others for some objectives but poorer for other objectives. 
Some designs cannot satisfy certain objectives at all. For 
a detailed discussion, see Duncan and Kalton (1987). 


The strength of a repeated survey is that it selects a new 
sample at each time point, so that each cross-sectional 
survey is based on a probability sample of the population 
existing at that time. A panel survey is based on a sample 
drawn from the population existing at the start of the 
panel. Although attempts are sometimes made to add 
samples of new entrants to a panel at later time points, 
such updating is generally difficult to do and is done 
imperfectly. Moreover, nonresponse losses from a panel 
as it ages heighten concerns about nonresponse bias when 
the panel sample is used to estimate cross-sectional para- 
meters for later time points. For these reasons, repeated 
surveys are stronger than panel surveys for producing 
cross-sectional and average cross-sectional estimates 
(objectives (a) and (b)). With average cross-sectional 
estimates, another factor to be considered is the corre- 
lation between the values of the survey variables for the 
same individual at different time points. When this corre- 
lation is positive, as it generally is, it increases the standard 
errors of the average cross-sectional estimates from a panel 
survey. This factor thus also favours repeated surveys over 
panel surveys for average cross-sectional estimates. 


The superior representation of the samples for a repeated 
survey at later time points also argues in favour of a 
repeated survey over a panel survey for estimating net 
change (assuming that the interest in net change relates to 
changes in both population composition and character- 
istics). However, in this case the positive correlations of 
the values of the survey variables for the same individuals 
across time decreases the standard errors of estimates of 
net change from a panel survey. Hence the presence of this 
correlation operates in favour of the panel design for 
measuring net change. 


The key advantages of the panel design are its abilities 
to measure gross change, and also to aggregate data for 
individuals over time (objectives (d) and (e)). Repeated 
surveys are incapable of satisfying these objectives. The 
great analytic potential provided by the measurement of 
individual changes is the major reason for using a panel 
design. 


Repeated surveys can collect data on events occurring 
in a specified period and on durations of events (e.g., spells 
of sickness) by retrospective questioning. However, retro- 
spective questioning often introduces a serious problem 
of response error in recalling dates, and the risk of tele- 
scoping bias. A panel survey that uses a reference period 
for the event that corresponds to the interval between 
waves of data collection can eliminate the telescoping 
problem by using the previous interview to bound the 
recall (7.e., an illness reported at the current interview can 
be discarded if it had already been reported at the previous 
one). Similarly, a panel survey can determine the duration 
of an event from successive waves of data collection, 
limiting the length of recall to the interval between waves. 
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Repeated data collections over time can provide a 
vehicle for accumulating a sample of members of a rare 
population, such as persons with a rare chronic disease or 
persons who have recently experienced a bereavement. 
Repeated surveys can be used in this manner to generate 
a sample of any form of rare population. Panel surveys, 
however, can be used to accumulate only samples of new 
rare events (such as bereavements) not of stable rare char- 
acteristics (such as having a chronic disease). If a sample 
of members with a rare stable characteristic (e.g., persons 
with doctoral degrees) has already been identified, a panel 
survey can be useful for maintaining the sample over time, 
with suitable supplementation for new entrants at later 
waves (for an example, see Citro and Kalton 1989). 

Rotating panel surveys are primarily concerned with 
estimating current levels and net change (objectives (a) and 
(c)). As such, elements are usually retained in the panel for 
only short periods. For instance, sample members remain 
in the monthly Canadian Labour Force Survey for only 
six months. The extent to which individual changes can 
be charted and aggregation over time can be performed 
is thus limited by the short panel duration. A special 
feature of rotating panel surveys is the potential to use 
composite estimation to improve the precision of both 
cross-sectional estimates and estimates of net change (see 
Binder and Hidiroglou 1988; Cantwell and Ernst 1993). 
See also Fuller ef a/. (1993) for an alternative method 
of using past information in forming estimates from a 
rotating panel design. 

Like rotating panel surveys, overlapping surveys are 
primarily concerned with estimating current levels and net 
change. They can also provide some limited information 
on gross change and aggregations over time. Overlapping 
survey designs are applicable in situations where some 
sample overlap is required and where the desired element 
selection probabilities vary over time. This situation arises 
in particular in establishment surveys, where the desired 
selection probability for an establishment may vary from 
one cross-sectional survey to the next to reflect its change 
in size and type of activity. In such circumstances, a 
Keyfitz-type procedure can be applied to maximize the 
retention of elements from the previous survey while 
taking account of changes in selection probabilities and 
population composition (see, for example, Keyfitz 1951; 
Kish and Scott 1971; Sunter 1986). The U.S. Internal Rev- 
enue Service Statistics of Income Division’s corporate 
sample provides an example of an overlapping survey 
design (Hinkins ef a/. 1988). 

By combining a panel survey with a repeated survey or 
a rotating panel survey, a split panel survey can provide 
the advantages of each. However, given a constraint on 
total resources, the sample size for each component is 
necessarily smaller than if only one component had been 
used. In particular, estimates of gross change and other 
measures of individual change from a split panel survey 
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will be based on a smaller sample than would have been 
the case if all the resources had been devoted to the panel 
component. 

In comparing alternative designs for surveys across 
time, the costs of the designs need to be considered. For 
instance, panel surveys avoid the costs of repeated sample 
selections incurred with repeated surveys, but they face 
costs of tracking and tracing mobile sample members and 
sometimes costs of incentives to encourage panel members 
to continue to cooperate in the panel (see Section 3). If two 
designs can each satisfy the survey objectives, the relative 
costs for given levels of precision for the survey estimates 
need to be examined. 


3. PANEL SURVEYS 


The repeated measures over time on the same sampled 
elements that are obtained in panel surveys provide such 
surveys with a key analytic advantage over repeated 
surveys. The measurements of gross change and other 
components of individual change that are possible with 
panel survey data form the basis of a much greater under- 
standing of social processes than can be obtained from a 
series of independent cross-sectional snapshots. The power 
of longitudinal data derived from panel surveys has long 
been recognized (see, for instance, Lazarsfeld and Fiske 
1938; Lazarsfeld 1948), and panel surveys have been 
carried out in many fields for many years. Subjects of 
panel surveys have included, for example, human growth 
and development, juvenile delinquency, drug use, victim- 
izations from crime, voting behaviour, marketing studies 
of consumer expenditures, education and career choices, 
retirement, health, and medical care expenditures. (See 
Wall and Williams (1970) for a review of early panel studies 
on human growth and development, Boruch and Pearson 
(1988) for descriptions of some U.S. panel surveys, and 
the Subcommittee on Federal Longitudinal Surveys (1986) 
for descriptions of U.S. federal panel surveys.) In recent 
years, there has been a major upsurge in interest in panel 
surveys in many subject-matter areas, and especially in 
household economics. The ongoing U.S. Panel Study of 
Income Dynamics began in 1968 (see Hill 1992 for a 
description of the PSID) and similar long-term panel 
studies have been started in the past decade in many Euro- 
pean countries. The U.S. Bureau of the Census started to 
conduct the Survey of Income and Program Participation 
(SIPP) in 1983 (Nelson ef a/. 1985; Kasprzyk 1988; Jabine 
et al. 1990), and Statistics Canada introduced the Survey 
of Labour and Income Dynamics (SLID) in 1993. The 
growth in interest in panel surveys has also given rise to 
an increase in literature about the methodology of such 
surveys, including such recent texts as Kasprzyk et al. 
(1989), Magnusson and Bergman (1990), and Van de Pol 
(1989). 
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This section reviews the major issues involved in the 
design and analysis of panel surveys. The treatment is 
geared towards repeated panel surveys of fixed duration 
like the SIPP and SLID, but most of the discussion applies 
more generally to all forms of panel survey. 


3.1 Design Decisions for a Panel Survey 


The time dimension adds an extra dimension of com- 
plexity to a panel survey as compared with a cross- 
sectional survey. In addition to all the decisions that need 
to be made about the design features of a cross-sectional 
survey, a wide range of extra decisions needs to be reached 
for a panel survey. Major design decisions include: 


e Length of the panel. The longer the panel lasts, the 
greater is the wealth of data obtained for longitudinal 
analysis. For instance, the longer the panel, the greater 
the number of spells of unemployment starting during 
the life of the panel that will be completed before the end 
of the panel, and hence the greater the precision in 
estimating the survival function for such spells. On the 
other hand, the longer the panel, the greater the prob- 
lems of maintaining a representative cross-sectional 
sample at later waves, because of both sample attrition 
and difficulties in updating the sample for new entrants 
to the population. 


It can sometimes be beneficial to vary the length of 
the panel between different types of panel members. 
Thus, for instance, when the analytic objectives call for 
it, panel members with certain characteristics (e.g., 
members of a minority population) or who experience 
certain events during the course of the regular panel 
(e.g., a divorce) can be retained in the panel for extended 
periods of observation. 


Length of the reference period. The frequency of data 
collection depends on the ability of respondents to recall 
the information collected in the survey over time. Thus, 
the PSID, with annual waves of data collection, requires 
recall of events occurring in the previous calendar year, 
whereas SIPP, with four-monthly waves of data collection, 
requires recall for the preceding four months. The longer 
the reference period, the greater the risk of recall error. 


e Number of waves. In most cases the number of waves 
of data collection is determined by a combination of the 
length of the panel and the length of the reference 
period. The greater the number of waves, the greater the 
risk of panel attrition and time-in-sample effects, and 
the greater the degree of respondent burden. 


Overlapping or non-overlapping panels. With a repeated 
panel survey of fixed duration, a decision needs to be 
made as to whether the panels should overlap across 
time. Consider, for instance, the proposal of a National 
Research Council study panel that the SIPP should be 
a four-year panel (Citro and Kalton 1993). One possibility 


is to run each panel for four years, starting a new panel 
when the previous one finishes. Another possibility is 
run each panel for four years, but starting a new panel 
every two years. Yet another possibility is to run each 
panel for four years, starting a new panel every year. 


The design of nonoverlapping panels has the benefit of 
simplicity, since only one panel is in the field at any one 
time. It also produces a large sample for longitudinal 
analysis; for instance, the panels with the nonoverlap- 
ping design can be roughly twice the size of those with 
the design that has two overlapping panels at any one 
time. However, this increase in sample size for non- 
overlapping panels does not apply for cross-sectional 
estimates, since the data from the panels covering a given 
time point can be combined for cross-sectional estima- 
tion. Also, the cross-sectional estimates for a time period 
near the end of a panel with the nonoverlapping design 
are at greater risk of bias from attrition, time-in-sample 
bias, and failure to update the sample fully for new 
population entrants than is the case with an overlapping 
design, in which one panel is of more recent origin. 
Moreover, the overlapping design permits the examina- 
tion of such biases through a comparison of the results 
for the two panels for a given time period, whereas no 
such examination is possible with a nonoverlapping 
design. Another limitation of the nonoverlapping design 
is that it may not be well positioned to measure the effect 
of such events as a change in legislation. For instance, 
if legislation takes effect in the final year of a nonover- 
lapping panel, there will be little opportunity to evaluate 
its effect by comparing the situations of the same indi- 
viduals before and for some period after the legislation 
is enacted. With overlapping panels, one of the panels 
will provide a wider window of observation. 


Panel sample size. For a given amount of annual 
resources, the sample size for each panel is determined 
by the preceding factors. A larger panel for longitudinal 
analysis can be achieved by lengthening the reference 
period and by employing a nonoverlapping design. The 
sample size for cross-sectional estimates can be increased 
by lengthening the reference period, but not by using a 
nonoverlapping design. 


The above list determines the major parameters of a 
panel survey design, but there still remain a number of 
other factors that need to be considered: 


e Mode of data collection. As with any survey, a decision 
needs to be made as to whether the survey data are to be 
collected by face-to-face interviewing, by telephone, or 
by self-completion questionnaire, and whether computer 
assisted interviewing (CAPI or CATI) is to be used. With 
a panel survey, this decision needs to be made for each 
wave of data collection, with the possibility of different 
modes for different waves (for instance, face-to-face 
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interviewing at the first wave to make contact and estab- 
lish rapport, with telephone interviewing or mail ques- 
tionnaires at some of the later waves). When modes may 
be changed between waves, consideration needs to be 
given to the comparability of the data across waves. 
Sometimes a change in mode may involve a change in 
interviewer, as for instance would occur with a change 
from face-to-face interviewing to a centralized CATI 
operation. Then the effects of a change of interviewer 
between waves on the respondent’s willingness to continue 
in the panel and on the comparability of responses across 
waves also need to be carefully considered. 


Dependent interviewing. With panel surveys there is the 
possibility of feeding back to respondents their responses 
at earlier waves of data collection. This dependent inter- 
viewing procedure can secure more consistent responses 
across waves, but risks generating an undue level of con- 
sistency. The ease of application of dependent inter- 
viewing depends on the length of the interval between 
waves and the mode of data collection. Processing the 
responses from one wave to feed back in the next is easier 
to accomplish if the interval between waves is a long one 
and if computer assisted interviewing is employed. 
Edwards et al. (1993) describe the use of dependent inter- 
viewing with CAPI in the Medical Care Beneficiary 
Survey, a survey which involves three interviews per year 
with each respondent. 


Incentives. Monetary or other incentives (e.g., coffee 
mugs, calculators, lunch bags) may be offered to sampled 
persons to encourage their participation in a survey. 
With a panel survey, incentives may be used not only to 
secure initial participation but also to maintain coopera- 
tion throughout the duration of the panel. There is an 
issue of when are the best times to provide incentives in 
a panel survey (e.g., at the first wave, at an intermediate 
wave, or at the last wave of the panel). Panel survey 
researchers often send respondents a survey newsletter, 
frequently giving some recent highlights from the survey 
findings, at regular intervals, both to generate goodwill 
for the survey and to maintain contact with respondents 
(see below). Birthday cards sent at the time of the 
respondents’ birthdays are also often used for these 
purposes. 


Respondent rules. Survey data are often collected from 
proxy informants when respondents are unavailable for 
interview. With a panel survey, this gives rise to the 
possibility that the data may be collected from different 
individuals at different waves, thus jeopardizing the com- 
parability of the data across waves. The respondent rules 
for a panel survey need to take this factor into account. 


Sample design. The longitudinal nature of a panel survey 
needs to be considered in constructing the sample design 
for the initial wave. Clustered samples are commonly 
employed for cross-sectional surveys with face-to-face 
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interviewing in order to reduce fieldwork travel costs and 
to enable frame construction of housing unit listings to 
be performed only for selected segments. These benefits 
are bought at the price of the increase in the variance of 
survey estimates arising from the clustering. The optimum 
extent of clustering depends on the various cost factors 
involved and the homogeneity of the survey variables in 
the clusters (see, for instance, Kish 1965). With a panel 
survey, the use and extent of any clustering should be 
determined in relation to the overall panel with all its 
waves of data collection. In particular, the benefit of 
reduced fieldwork costs disappears for waves of data 
collection that are conducted by telephone interviewing 
or mail questionnaire. Also the migration of panel 
members to locations outside the original clusters reduces 
the benefit of the initial clustering for fieldwork costs 
at later waves. (However, some benefits of the initial 
clustering still operate for the large proportion of mobile 
persons who move within their own neighbourhoods.) 


Oversampling of certain population subgroups is widely 
used in cross-sectional surveys to provide sufficient 
numbers of subgroup members for separate analysis. 
Such subgroups may, for instance, comprise persons 
with low incomes, minority populations, persons in a 
specified age-group, or persons living in certain geo- 
graphical areas. Such oversampling can also be useful 
in panel surveys, but caution is needed in its application. 
With long-term panels, one reason for caution is that the 
objectives of the survey may change over time. Over- 
sampling to meet an objective identified at the start of 
a panel may prove harmful to objectives that emerge 
later. Another reason for caution is that many of the 
subgroups of interest are transient in nature (e.g., low 
income persons, persons living in a given geographical 
area). Oversampling persons in such subgroups at the 
outset of the panel may be of limited value for later 
waves: some of those oversampled will leave the 
subgroup while others not oversampled will join it. 
Thirdly, the definition of the desired subgroup for longi- 
tudinal analysis needs to be considered. For instance, 
SIPP data are used to estimate durations of spells on 
various welfare programs. Since such estimates are 
usually based on new spells starting during the life of the 
panel, it may not be useful to oversample persons already 
enrolled on welfare programs. See Citro and Kalton 
(1993) for a discussion of oversampling for the SIPP. 


When oversampling of a certain subgroup of the popula- 
tion (é.g., a minority population) is desired for a panel 
survey, the oversampling may require a large screening 
operation. The assessment of the cost of such screening 
should be made in the context of the full panel with all 
its waves of data collection. An expensive screening 
operation at the first wave may well be justifiable in this 
context. 
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¢ Updating the sample. When the sole objective of a panel 
survey is longitudinal analysis, it may be sufficient to 
adopt a cohort approach that simply follows the initial 
sample selected for the first wave. However, when cross- 
sectional estimates are also of interest, it may be neces- 
sary to update the sample at each wave to represent new 
entrants to the population. Updating for all types of new 
entrants is often difficult, but it is sometimes possible 
to develop fairly simple procedures to account for 
certain types of new entrants. For instance, in a panel 
of persons of all ages, babies born to women panel 
members after the start of the panel can be included as 
panel members. The SIPP population of inference 
comprises persons aged 15 and over. By identifying in 
initial sampled households persons who are under 
15 years old but who will attain that age before the end 
of the panel, by following them during the panel, and 
by interviewing them after they reach 15 years of age, a 
SIPP panel can be updated for this class of new entrants 
(Kalton and Lepkowski 1985). 


Attention also needs to be paid to panel members who 
leave the survey population. For some the departure is 
clearly permanent (e.g., deaths), but for others it may 
be only temporary (e.g., going abroad or entering an 
institution). If efforts are made to keep track of tempo- 
rary leavers, they can be readmitted to the panel if they 
return to the survey’s population of inference. 


Panel surveys such as SIPP and PSID collect data not 
only for persons in original sampled households, but 
also for other persons - nonsampled persons - with 
whom they are living at later waves. The prime purpose 
of collecting survey data for nonsampled persons is to be 
able to describe the economic and social circumstances 
of sampled persons. The issue arises as to whether any or 
all nonsampled persons should remain in the panel after 
they stop living with sampled persons. For some kinds of 
analysis it is useful to follow them. However, to follow 
them would eat significantly into the survey’s resources. 


When data are collected for nonsample members, these 
data may be used simply to describe the circumstances 
of sample members, in which case analyses are restricted 
to sample members, with nonsample members being 
assigned weights of zero. Alternatively, nonsample 
members can be included in cross-sectional analyses. In 
this case appropriate weights for sample and nonsample 
persons need to be developed to reflect the multiple ways 
in which individuals may appear in the dataset. Huang 
(1984), Ernst (1989) and Lavallée and Hunter (1993) 
describe the fair share weighting approach that may be 
used for this purpose. 


Tracking and tracing. Most panel surveys encounter the 
problem that some panel members have moved since the 
last wave and cannot be located. There are two ways to 
try to handle this problem. First, attempts can be made 


to avoid the problem by implementing procedures for 
tracking panel members between waves. One widely- 
used procedure when there is a long interval between 
waves is to send mailings, such as birthday cards and 
survey newsletters, to respondents between waves, 
requesting the post office to provide notification of 
change of address if applicable. Another tracking device 
is to ask respondents for the names and addresses or 
telephone numbers of persons close to them (e.g., 
parents) who are unlikely to move and who will be able 
to provide locating information for them if they move. 


The second way to deal with lost panel members is to 
institute various tracing methods to try to locate them. 
With effort and ingenuity, high success rates can be 
achieved. Some methods of tracing may be specific for 
the particular population of interest (e.g., professional 
societies for persons with professional qualifications) 
while others may be more general, such as telephone 
directories, computerized telephone number look-ups, 
reverse telephone directories for telephone numbers of 
neighbours, mail forwarding, marriage licence registers, 
motor vehicle registrations, employers, and credit 
bureaus. It can be useful to search death records for lost 
panel members, particularly for long-term panel 
surveys. Panel members found to have died can then be 
correctly classified, rather than being viewed as non- 
respondents. Methods of tracing are discussed by 
Burgess (1989), Clarridge et al. (1978), Crider ef al. 
(1971) and Eckland (1968). 


3.2 Problems of Panel Surveys 


Panel surveys share with all surveys a wide range of 
sources of nonsampling error. This section does not review 
all these sources, but rather concentrates on three sources 
that are unique to panel surveys, namely wave nonresponse, 
time-in-sample bias and the seam effect. 


3.2.1 Wave nonresponse 


The nonresponse experienced by panel surveys at the 
first wave of data collection corresponds to that experienced 
by cross-sectional surveys. The distinctive feature of panel 
surveys is that they encounter further nonresponse at 
subsequent waves. Some panel members who become non- 
respondents at a particular wave do not respond at any 
subsequent wave while others respond at some or all 
subsequent waves. The former are often termed attrition 
cases and the latter non-attrition cases. The overall wave 
nonresponse rates in panel surveys increase with later 
waves, but with well-managed surveys the rate of increase 
usually declines appreciably over time. For example, with 
the 1987 SIPP panel, the sample loss was 6.7% at wave 
1, 12.6% at wave 2, and it then increased slowly to 19.0% 
at wave 7 (Jabine ef a/. 1990). The tendency for the 
nonresponse rate to flatten off at later waves is comforting, 
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but nevertheless the accumulation of nonresponse over 
many waves produces high nonresponse rates at later 
waves of a long-term panel. For instance, in 1988, after 
21 annual rounds of data collection, the PSID non- 
response rate for individuals who lived in 1968 sampled 
households had risen to 43.9% (Hill 1992). 

The choice between the two standard general-purpose 
methods for handling missing survey data - weighting 
adjustments and imputation — is not straightforward for 
wave nonresponse in panel surveys. For longitudinal 
analysis, the weighting approach drops all records with 
one or more missing waves from the data file and attempts 
to compensate for them by weighting adjustments applied 
to the remaining records. This approach can lead to the 
loss of a substantial amount of data when the data file 
covers several waves. On the other hand, the imputation 
approach retains all the reported data, but requires con- 
ducting wholesale imputations for missing waves. A com- 
promise approach uses imputation for some patterns of 
wave nonresponse (e.g., those with only one missing wave, 
where data are available from both adjacent waves), and 
weighting for others (see, for example, Singh ef a/. 1990). 
For cross-sectional analysis, separate data files may be 
created for each wave. These files can comprise all the 
respondents for that wave, with either weighting adjust- 
ments or imputations for the wave nonrespondents. 
Kalton (1986) and Lepkowski (1989) discuss general 
methods for handling wave nonresponse, Lepkowski et al. 
(1993) discuss imputations for wave nonresponse in the 
SIPP, and Michaud and Hunter (1993) describe plans for 
handling wave nonresponse in the SLID. 

With wave nonresponse there is the possibility of 
collecting some or all of the data for the missing wave at 
a subsequent interview. However, the quality of the retro- 
spective data collected in this way needs to be carefully 
assessed. An experiment was conducted to examine the 
utility of this approach with the 1984 SIPP panel, using 
a missing wave form to collect responses for a skeleton set 
of core questions for the missing wave (Huggins 1987; 
Singh 1993). The analyses showed substantially fewer tran- 
sitions in receipt of income, assets, and government 
assistance from the missing wave form than from bench- 
mark data. In consequence the use of the missing wave 
form was discontinued. Administrative records may some- 
times provide another possible source of skeletal data for 
missing waves. 


3.2.2 Time-in-sample bias 


Time-in-sample bias, or panel conditioning, refers to 
the effect that panel members’ responses at a given wave 
of data collection are affected by their participation in 
previous waves. The effect may reflect simply a change in 
reporting behaviour. For example, a respondent may 
recognize from previous interviews that a ‘‘Yes’’ response 
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to a question leads to follow-up questions, whereas a 
‘*No’’ answer does not. The respondent may therefore give 
a ‘‘No’’ answer to avoid the burden of the extra questions. 
Alternatively, a respondent may learn from previous inter- 
views that detailed information on income is needed, and 
may therefore prepare for later interviews by collecting the 
necessary data. The time-in-sample effect may also reflect 
a change in actual behaviour. For example, a respondent 
may enroll in the food stamp program as a result of learning 
of its existence from the questions asked about it at earlier 
waves of data collection. 

A recent experimental study of panel conditioning in 
a four-year panel study of newlyweds found some evidence 
that participation in the study did affect marital well- 
being (Veroff ef al. 1992). However, that study used 
in-depth interviewing techniques that are more intrusive 
than those used in most surveys. A number of studies of 
panel conditioning that have been conducted in more 
standard survey settings have found that conditioning 
effects do sometimes occur, but they are not pervasive 
(Traugott and Katosh 1979; Ferber 1964; Mooney 1962; 
Waterton and Lievesley 1989). 

A benefit of rotating and overlapping panel surveys 
is that they enable estimates for the same time period 
obtained from different panels to be compared. Such 
comparisons have clearly identified the presence of what 
is termed ‘‘rotation group bias’’ in the U.S. and Canadian 
Labour Force Surveys (e.g. Bailar 1975, 1989, and U.S. 
Bureau of the Census 1978, for the U.S. Current Population 
Survey; Ghangurde 1982, for the Canadian Labour Force 
Survey). Rotation group bias may reflect nonresponse bias 
and conditioning effects. In analyses comparing the 
overlapping 1985, 1986 and 1987 SIPP panels, Pennell and 
Lepkowski (1992) found few differences in the results 
from the different panels. 


3.2.3 Seam effect 


Many panel surveys collect data for subperiods within 
the reference period from the last wave of data collection. 
The SIPP, for instance, collects data on a monthly basis 
within the four-month reference period between waves. 
The seam effect refers to the common finding with this 
form of data collection that the levels of reported changes 
between adjacent subperiods (e.g., going on or off of a 
welfare program from one month to the next) are much 
greater when the data for the pair of subperiods are 
collected in different waves than when they are collected 
in the same wave. The seam effect has been found to be 
pervasive in SIPP, and to relate to both recipiency status 
and amounts received (see, for example, Jabine ef al. 
1990; Kalton and Miller 1991). It has also been found in 
PSID (Hill 1987). Murray et a/. (1991) describe approaches 
used to reduce the seam effect in the Canadian Labour 
Market Activity Survey. 
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3.3 Longitudinal Analysis 


There is a substantial and rapidly expanding literature 
on the analysis of longitudinal data, including a number 
of texts on the subject (e.g. Goldstein 1979; Hsiao 1986; 
Kessler and Greenberg 1981; Markus 1979). This treat- 
ment cannot be comprehensive, but rather identifies a few 
general themes. 


e Measurement of gross change. As has already been 
noted, a key analytic advantage of a panel survey over 
a repeated survey is the ability to measure gross change, 
that is, change at the individual level. The basic approach 
to measuring gross change is the turnover table that 
tabulates responses at one wave against the responses to 
the same question at another wave. The severe limitation 
to this form of analysis is that changes in measurement 
errors across waves can lead to serious bias in the esti- 
mation of the gross change (for further discussion, see 
Kalton ef al. 1989; Rodgers 1989; Abowd and Zellner 
1985; Chua and Fuller 1987; Fuller 1990; and Skinner 
1993). 


Relationship between variables across time. Panel surveys 
collect the data necessary to study the relationships between 
variables measured at different times. For instance, based 
on the data collected in the 1946 British birth cohort, the 
National Survey of Health and Development, Douglas 
(1975) found that children who were hospitalized for more 
than a week or who had repeated hospitalizations between 
the ages of 6 months and 3% years exhibited more 
troublesome behaviour in school and lower reading scores 
at age 15. In principle, cross-section surveys may employ 
retrospective questions to collect the data needed to 
perform this type of analysis. However, the responses 
to such questions are often subject to serious memory 
error, and potentially to systematic distortions that affect 
the relationships investigated. 


¢ Regression with change scores. Regression with change 
scores can be used to avoid a certain type of model 
misspecification. Suppose that the correct regression 
model for individual / at time f¢ is 


Yin = GT OXy Tye Ci, 


where x;; is an explanatory variable that changes value 
over time and Z;, is an explanatory variable that is con- 
stant over time (e.g., gender, race). Suppose further that 
Zi, 8s unobserved; it may well be unknown. Then 8 can 
still be estimated from the regression on the change 
scores: 

— Ny = B(Xict41) 
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(Rodgers 1989; Duncan and Kalton 1987). 


e Estimation of spell durations. The data collected in 
panel surveys may be used to estimate the distribution 
of lengths of spells of such events as being on a welfare 
program. In panel surveys like the SIPP, some indi- 
viduals have a spell in progress at the start of the panel 
(initial-censored spells), some start a spell during the 
panel, and some spells continue beyond the end of the 
panel (right-censored spells). Thus, not all spells are 
observed in their entirety. The distribution of spell dura- 
tions may be estimated by applying survival analysis 
methods, such as the Kaplan-Meier product-limit 
estimation procedure to all new spells (including right- 
censored new spells) starting during the life of the panel 
(e.g. Ruggles and Williams 1989). 


e Structural equation models with measurement errors. 
The sequence of data collection in a panel survey provides 
a clear ordering of the survey variables that fits well 
with the use of structural equation modelling for their 
analysis. This form of analysis can make allowance for 
measurement errors, and with several repeated measures 
can handle correlated error structures (e.g. Joreskog and 
Sd6rbom 1979). 


4. CONCLUDING REMARKS 


The data sets generated from panel surveys are usually 
extremely rich in analytic potential. They contain repeated 
measures for some variables that are collected on several 
occasions, and also measures for other variables that are 
asked on a single wave. Repeated interviewing of the same 
sample provides the opportunity to collect data on new 
variables at each wave, thus yielding data on an extensive 
range of variables over a number of waves. A panel data 
set may be analyzed both longitudinally and cross- 
sectionally. Repeated measures may be used to examine 
individual response patterns over time, and they may also 
be related to other variables. Variables measured at a 
single wave may be analyzed both in relation to other 
variables measured at that wave and to variables measured 
at other waves. 


The richness of panel data is of value only to the extent 
that the data set is analyzed, and analyzed in a timely 
manner. Running a panel survey is like being on a tread- 
mill: the operations of questionnaire design, data collection, 
processing and analysis have to be undertaken repeatedly 
for each successive wave. There is a real danger that the 
survey team will become overwhelmed by this process, 
with the result that the data are not fully analyzed. To 
avoid this danger, adequate staffing is needed and a well- 
integrated organization needs to be established. 


In addition it is advisable to keep the panel survey 
design simple. The survey design should be developed to 
meet clearly-specified objectives. Adding complexities to 
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the design to enhance the richness of the panel data set for 
other uses should be critically assessed. Although persua- 
sive arguments can often be made for such additions, they 
should be rejected if they threaten the orderly conduct of 
any stage of the survey process. 


As noted earlier, measurement errors have particularly 
harmful effects on the analysis of individual changes 
from panel survey data. The allocation of part of a panel 
survey’s resources to measure the magnitude of such errors 
is therefore well warranted (Fuller 1989). Measurement 
errors may be investigated either by validity studies 
(comparing survey responses with ‘‘true’’ values from an 
external source) or by reliability studies (e.g., reinterview 
studies). The results of such studies may be then used in 
the survey estimation procedures to adjust for the effects 
of measurement errors. 
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Mathematical symbols will be italicized unless specified otherwise except for functional symbols such as 
BOXD (cman Gd enlO2(*) 2a ele. 

Short formulae should be left in the text but everything in the text should fit in single spacing. Long and important 
equations should be separated from the text and numbered consecutively with arabic numerals on the right if 
they are to be referred to later. 

Write fractions in the text using a solidus. 

Distinguish between ambiguous characters, (e.g., w, w; 0, O, 0; 1, 1). 

Italics are used for emphasis. Indicate italics by underlining on the manuscript. 


Figures and Tables 


All figures and tables should be numbered consecutively with arabic numerals, with titles which are as nearly 
self explanatory as possible, at the bottom for figures and at the top for tables. 

They should be put on separate pages with an indication of their appropriate placement in the text. (Normally 
they should appear near where they are first referred to). 


References 


References in the text should be cited with authors’ names and the date of publication. If part of a reference 
is cited, indicate after the reference, e.g., Cochran (1977, p. 164). 

The list of references at the end of the manuscript should be arranged alphabetically and for the same author 
chronologically. Distinguish publications of the same author in the same year by attaching a, b, c to the year 
of publication. Journal titles should not be abbreviated. Follow the same format used in recent issues. 


"$]UD091 SOIOQUINU So] suBp 

ISTI[IIN IIPOW J] BIAINS “BUOT NY S$}1I99 9119 JUDAIOP SONAII dp $9111] SxT ‘UOTJeOI[Qnd sp s9guUR,| B ‘da ‘d ‘q ‘eB 
Sd1}}9] So] JUBINOfe Ud DOU JUIQUI 9UN,p 19 INoINe dWQW UN,p suONedI[qnd say Jonsurjsiq ‘anbisojouol1yS a1p1o ua 
9119 JUSAIOP INdjnNev SWQUI UN.p $311) Say 19 ONDHaqeydy[e sIp1O Ud 91}9 HOP 91X9] UN,p UlJ eT B sIYdeISOT[QIG eT 
‘(pol “d “LL61) ueIyI0D :o[dwexg 

‘QOUdIIJOI BT Sade o[[onbe] Jonbrpul ‘99319 sa JUsWINSOp UN,p sijJed oun IS 

‘uoneolqnd ap ajep P| 19 sunajne sap WOU J] JasIogiId JUSAIOP 9}X9} O[ SUBP SONTVJ XNVALI] SOIIN Pp B S9NUII9J9I SIT 


arydeisolqa 


(‘sIoj o1gtud1d el Inod souasajos wef A Inb asessed np soid so1gsUI 3139 JUDATIOP S| ‘JUDUWIO[VWION) *91X9} 

d] SUBP IOINSIJ JUDAIOP STI NO WOIPUd,[ 9p UONedIPUI oUN JajIOd jo sagIedgs sased sap ins o1jeIJed JUSAIOP S|] 
‘(xnvafqe)] sop Iney Ud 3d SoINSIJ sap seq ne) aqissod onb jJreoydxe issne 9131) un 

J9}10d 1d SdQeIV SIIJJIYS SOP IOAL JIINIISUOD IIPIO Ud S9JOIQUINU I1JQ9 SNO}] JUSATOP XNeIIqQLI So] 19 SOINSIJ SIT 


xnvajqu) ja saunsiy 


°91X0] do] SUBP JUBUST[NOS 3] US 

onbiyell ud sutIdwit 3119 Op Inb 90 JanbIpu] “SsJOW! sap INIOSseI s1TeJ INOd sast[N JUOS sonbiyeyl saigjoeVsed sa] 
“(1 ‘T ‘0 SO ‘0 £M SM SUIWIOD) SNSIQUIL SdI9]DVIVD SOT JUSWIIIIe[D JonsuNsiq 

‘onbijqo d11eq oUN.p dple.| & 9}Xxd] J] sUBP SUOTIOVIJ Soy dILIOG 

“UIOT snd sdUdIIJOI WeJ A Ingjne,] IS sOIpP eT B IquIe d1JJIYO UN Jed JINdIsUOD dIPIO Ud Sa9g}0I9WINU 1 
jedtoutid 91x91 np sagiedgs 3.139 JUDAIOp SsojueIOdUITI 19 SonsuO] SuOTIeNbs say] ‘ajduis adedso un eB dIpUuodsa1109 
JUIAIOP 9}X9}] I] SUBP SdIQIDBIVD So] SNO} stew ‘TedIouLId 91xd] 9] SUBP JOINSIY JUIATOP SdJINOD So_NWIOJ Sa] 
"919 (.)SO] 10 (.)dxd SUIWIOD sfauUOTDUOJ 

So[OQuIAS So] INOd Jnes ‘d1TeIWUOD UOTILSIPUI 9UN.p SUIOW ke onbITe}! Us sSWITIGUWT JUOIOS sonbNeWIsyIeW Sa[OquIAS So'T 
“S9[BIS Sa] Ja SUOTIBIAZIQe So] ‘saded sap seq Ne Sa}0U So] JOAW 


uoNoepry 


“QUINS9I 3] SUBP sanbNeUWIsYyIeUr 
SUOISSIIAXO Sd] IOWA *S9[d SOU! XIS B SION] ap TAINS oydeisered uN,p 9sodurod surnsa1 UN Ied JBOUdUIWOD JOP 31X91 9 


guinsay 


‘sTYydeISONqiq e[ JopgogId STEW SJUDWIOIOJOWIOI Sd] dIAINS JOP oxouUe 9]NOL, 

91X90] Np Uj LT & oIMIeIed JUDATOP S}JUIWIDIDIOWIII SIT 

°91X9] np osed osorwoid eT ap seq ne 9J0U UN SUep JdINSIJ JUSAIOp Inajne anbeyd ap assoipe.| Jo WOU IT 
“sguidoidde $9111 sop 1Uev1IOd Sd9]O19UINU SUOI}OIS Ud SISIAIP 91}9 JUDAIOP $d}X9} SOT 

‘Inoyne jno} sdnod %] SUIOW Ne.p SdsIeW Sop ddAv Jd JNO}VIed SUBITIN}UT ayqnop ke ‘JUdWIaTNIsS 

90ej oun ns ‘(saonod [| Jed yg) psepuels yeulIO} ap due]q JoIded un Ins sotydesSopAJOep 9.119 JUBAIOP $9}X9} SAT 


uoneuaseig 


cs 


as 


Eek 


:s]UBAINS sjUIod so] JoJ0U ap ja (Z ,U ‘OT ‘JOA np sed k) 
signbua,p sanbiuysa |, ap }U9991 OIQUINU UN JOUTWeXd,p a1Q1Id ‘aI1}]9WINOS 9] INOd 91x9} dIJOA JoTYdeISO]AIOep ap JURAY 


SHLXHL SHQ NOILVINASHAd VT INVNYAONOD SHAILLOANIG 


aD PRL" POON Ap Uma POND 


VW rota cabs hh (aay 
Peet; Sree eerACe yoo | 


pie") 


iedenkbiicnan foe cenit uaa ai 


“s) GQ *yeopey Guy Vie 
- Lay Ses Byres A Any 


, a A wigies. % 
: w ’ ee A). Agree nase p Ovi ——- 


iar eel rene oe MADD oor are le 
‘ i ren Dasinosaiaaes 


Be PODER OY CHILI) Bower 


4 Mag META (0 
Cae fale seer 


tal + ) pare hy.y - 
VARI : ak * Aske VA rr} i254 ,* 


7 <5 avT-Teene 
IS paycdy 


a 


=o Tee 1 eae & yG* 


Peet sess Pee Cd Gig 
bd : oe atively Fes: 
_ S| SUM © pn) orgs Amy 
pa » Oa clin 8 


"ce Susid hanesepin pate * wy ew 
Sp. Gs UW wept Wt tase » ; 


as 


apoyo fe as Os. MEAL 0) 


a 


ve HK oii é, 


= 


SOINODOUEN SNOYd ‘SUBM MH ‘fepuayiy f AQUeN -uoIssnosiq 


auiger ‘g SPWOYL 
SSEOOY EEG PSOINSAY 10) SainpEedold 


[28D °S e0r 
walsks JEONSNEIS [IaPey SaIEIS paylup ety pue VogR|siBe7 AlenuepyucD 


uasBpuns og ‘JUuNT ‘4 BSAA] ‘SaJeD plese ‘piAeGg “H UlUeYW ‘uoIssnosiq 


yabun -y ylagezy|z pue AINNOW-JE//Ao AII/ES 
Andes fenuasajuy :swayshs aseqeyeg 


Bioqual|i, U0aT ‘uIGny ‘g pjeuog ‘Biaquaa/y ‘A UBUg -UOISSNOsIG 


auiger ‘g SPWOUL 
sainuaby |EONSHEIS SAIEIS PayIUN Jo SeonoeBJg VONEWNWI] aINSOPSIG jeoNSHEIS 


amy “Wir youepoY 
BEG pexsey jo siskyeuy jeonsneis 


Jayny “yy ausEmM 
UONEWWH BINSOPSIG BJEPOJOIW JO) SauNpsco1g Bunjsey 
sniuajeg aJO{ :voISSnosiq 


4OBulg JOURAFZ 
ainjesayr jeouidwy ayy jo Aiewuwns yw :asuodsay Asvins pure jussuod Pswoju} 


abBnw HH veqoy 
SABAINS JUBWUJBAOD Sf) Ul JUBSUOD PAWJOJU| 


YOO) M7 ‘siMa|d sewoys ‘sabulg souRa/yZ ‘uoIssnosiq 


yequey] aueig 
WJEH pure Y¥SIY aNsSOPSIG JO sainseayy 


spjouxzay “Gg ned 
SUuIed ainjn4 pue $1SOD Juasaig HulouRjeg :saquaIS AdI|Og pue JeLHOS Ul SaoURApY pue ARAL 


JENS “7 UOJI: pue ‘auiger ‘g SeWOY! JOA, ap “y BIUIBNA ‘UeoUNG “{ abI0ESD 
ssao0y ejeq pue Ajequapyuogd uo jaueY ay Jo yodaYy 


BORJ81d 


$}U9}U07) 


*ssoo0y bled pue Ajl[eNUSpyUOD uO onssi [e19ads 
sty] poonpoid savy sonsneis [eIoyJO JO [euNos dy} pue soNsneis [eUONeN UO doNIWIWIOD 
dU] JO Ssoo0Vy ee pue AlITENUSPYUOD UO [ouR_ SU} ‘SUIDDUOD BUIMOIS dso] 01 puodsal OF, 
"soje1 osuodsazuou Sulseoioul ATIpesjs pue uonda}01d Ayenuspyuod :sa1ousse Jeonsnels 
0} UWI90UOD JIS JO SONSSI OM] JO DBRLULW DJeUNOJUN dy] UDdS DARY SIROA JUDDOY 


€-cOOn SOL 


SSADOY VIVG ONV ALITIVILNAGIANOZ) 
ANSS] TWIOGdS 


Ps1Of{xXOQ ‘SSald Uap] Y AY) 1D UIDjlIG jDaID Ul pajulld 


e8s 


OLS 
LOS 


6SS 


LSS 
SAS 


6¢S 


IES 
10S 
L8v 


tly 
lop 


A 


230d 


Japan ['d'M e1IVp [RWIOU polOsUsd pue poUTJUOD WOOF [apoUr 
IBOUT] B UI UOTJVUIT}SA POOUTSYT] UNUIXeYY :6€] SV WYIWOSTY UO yIeWOIW I6Y SV 
YADUIY 


UOT i eS suoIsal podeys-1e}s JO saryiqeqoid [euioU sIeIIeATININ ¢8Z SV 


ylog “[°M uorsuevdxo yeruoudyjod 
1qooer & :AMATIPpe pue Aolayds SUISd] JOJ SNeIS BJO UOTINGINSIP [INN +87 SV 
SWYI408] PY J0I1JS1]D]S 


V'7LSdd ‘OOTOIN 
SMAIAAY ADM L{OG ]0I11S1101$ 


SIOJIPY AY] O} 42]J9T 


uDUIplayY “JT pup uouilary “f ‘q “layuayrg —N sopoo uonjednss0 
pue Ansnpur paindun Ajdyynw yiWM eiep snsudo [eIUUa.ap asn sITqnd Jo sask;euy 
uoljIag JSalaJUy [DIaUAH 


1LYSMOUDZLY “[ “M 
SddLIJEW VdUSPIOUI JO sIskTeue sdUapUodsa1IOD UI UOTOIIJas aINqUYy 


UMOLY “[ ‘qd puv woyuag ‘Dd -W so[qeiea Aue YIM UONeIqyeD 
Ja[Slaid “M ‘H sayjaeq-y1eq Aq poyorye sooe1 Jo susayed jeneds Burjapow;w 


SSIOM “VV 
SoLIN(Uul sPOAOIOJOU! PUL dsN JOUI[aY :UONeOUN YIM Jepoul 1qo1d pajapsO a}eLIVAIG V 


spwuoyl, “q‘O sjunoo uonefndod uosoy [ej10} [enuue sunewns|” 


SMAY]IDIN “S ‘N ‘pub uossapuayl] “XN awo1puds 
omuUaeIN sIATOWAeY JO sasvd JO Jaquinu jenuue du} UI sJUIOdasURYO JO UONeSI}SOAUI UY 


YW WY pun svjsodvyjaq ‘d surjduies 
SQQID BIA Sjapowl sprezey [eUONIOdoId pue IvoUT] Pozi[eiauss 1OJ IUdIOTUI UISaAeg 


€66I “€ “ON ‘7p 9UINJOA SLNALNOO 


(O SAIHNAS) ALSIOOS IWOILSILVLS TVAOY SHL SO IWNYNOr 


Soisiels poijddy 


‘uoTjORpel BT 19 aIydeIsO[AIOep e] ‘UOTeUIPIOOS eT eB JIOdde INJ] 
Inod ‘sajeioos sajgnbua.p sopoylaul sap UOISIAIC B[ Ip IITWIT “q 19 JIQeIeT “D “sy ‘WW ‘OlIO TIC ‘S & 90UessTeU 
-UO0DdI 31JOU JOWNIAXd dIIS9p UO JUIWIATeUL] ‘(UOTONPeI] Op SddIAIJIS) ISTRY ‘PY 19 “(uoTIsodui0d0j0Y 4) J939UTT *S 10 
dureyoneog “S :[66] Inod ond ek] op soJgWINU sap UONONpoOd eR] B gNqINUOS JUO IND xnId JUSWIITVS9 SIDIIWIII UC 


AISIOAIUQ PADAADEY ‘KXSAR[SEZ “VW 

AJISMAAIU) WJOYHIOIF “UCWIIIN ‘f 

UasjaIN “DV “120M “W'S 

snsuay ay) fo nvaing “S°Q “I27XUIM “AMA 

IDISAM “BIOQSIVA ‘f 

SINSIDIS 40GvDT fo nvaing ‘SQ ‘yadny “wv 
oojiajnyy {0 ApissadluyQ ‘uosdwoyL “q'W 

pppuny anbiysipig ‘Kequey “y-'f 
usIDdUIDYD-DUuDgIQ — Sioulyy fO AJisdaaiuy “ueUIpNs *S 
ILE jadpyg - puyoiwd yison fo AjisuaalugQ “uerpuryons “WO 
pppuvny anbijsiplg “yyeuUls * dy 

aouafag fo Aapjaszag ay] fo a1 ffO “§'Q ‘yIIdS “TN 
uojduipyjnosg fo AJIssaalugQ “YWWS “AWW L 

pppuny anbijsijnjg ‘ysuls “Vv 

uoldupyinog fO ApISsaAIUg *IOUUTYS “OD 

Aung] Y - YIOX Man fo AJISMaAIUsy aJDIG “YSUBIPIS “f 
ainynad3py fo Juaujioded “§°Q ‘lepnariyos * LH 
dIIALIG ANUAAAY [DUsBIUT *§*Q “UaINaYIS “f° 4 
SIISIIDIS 40GDT fo nvaing °S'Q ‘ajqreydsS “TM 
FASNI “K1omnes *O 

/DaAJUOP ap ajisdadluy, ‘jepures “q-"D 

YIMDASAY SUONIDIIUNWUOD jJag ‘I9pues “| 

IDIsay “ISNY - 

CIsdaAluyQ plDaswyy “uqny “gd 

pppuvg anbijsijojg ‘askKoy “q 

pppuny anbijsivig “Koy "Ty 

[DADT ajisdaalufQ “ISIATY *d-"T 

AJISMAAIUL) UOJALADD ‘ORY “WNL 

ppouvdg anbijsinjg “\1noouey “J 

pppuvy anbisinjig ‘aifiasuuand °*g 

pjsaqg]/ WY fO AJisdaaluyQ ‘peselg “N’O'N 

AJIsdaaluyQy Maigayy ‘UURWIIIJaIg ‘Gd 

pppuny anbisins ‘yanedg “WO 

jlasuog jJladxY ‘2QUIOOIMIN “{°H 

AJISMIAIUQ MadigaHY “UeYUIeN “DO 

SKAAMNG PUD YIADaSay 4aJOA ‘KYSJOUIN “f° A 
SIJSIIDIS 40GDT fo nvaing “S'Q “I2[UN “W'S 
SadAdIG UDUNE pun yljoay fo Juaujindaq °S'fQ ‘Kasse ° Lf 
SIUSUDIS YIJDAE 40f S4a]UAD JDUOIION “2{eW °d 
IINJNSUT ajsuvld] YIADASAY “UIT “Lf 

sajasup SOT — niusofijoDd fo ApisdaaluyQ “WT Were’ 
pppung anbijsijojsg ‘397 °H 


SUDq WOI2]2. — SYNOD ‘WeqsT “7 

ppouvny anbijsijojg ‘dsa{jeaey ‘d 

pppuny anbisijn]g ‘apueley “qd 

ujOIUIT — DYSDAGAN JO A]ISsaAlUy “WWYeT “d 
adnynIispy fo Juaujindag “S°Q ‘WOM *S'd 

Jojsayy ‘UOYey “O 

YIADISAM PUD ADO adDD yIljoay 10f Kouasp ‘uosuyor “q'y 
SINSUDIS {O NDING [DAJUAD SPUD]AIYIAN' ‘S{IeIS] “ZV 
snsuag ay] fo nbaing ‘§'fQ ‘21qqNnH ‘V'd 

INDAAY “ZUAIOH “O'" 

uojduipyinog fo AJisiaaluQ “OH “qd 

pppuvny anbijsipig ‘3J0H “O'L'O 

snsuay ay) {oO noaing “SQ ‘uesoH *H 

pDppung anbisiplg “No|so.1piy “WW 

snsuay ay] fo nbaing ‘*S'Q ‘SdA0ID “WY 

Jaspng pup Juawaspuny fo aff fO “SQ ‘zajezuoH “qWw 
ppouny anbiisijpig “Uuewdauey “jf 

AJISIAAIUL) AJDIS DMO] “JOIN “VN 

suldoyulT fo AJIsdaalugQ “URWISIOY “DO 

snsuag ay) fo nnaing ‘SQ ‘Key “qu 

ppoung anbisinlg ‘Mid ‘qf 

ppouvy anbijsijojg “91d “d 

AASNI ‘A2d *O-'f 

AIUas py UOIIAIOM [DJUIWUOAAUT “S°Q ‘XOD “J 
ppouvy anbijsio1g ‘Ispra[OD “f° W 

Ipjsayy, “NYD “VW 

pppuny anbisijplg ‘KiypnoyD *H'O 

ppoung anbijsijPjg ‘INaI[OUD “Vid 

InIsay “YU “W'L 

ppoung anbijsinig ‘suoisyoeig *[°D 

pppuny anbijsijpig ‘iapuig “Wd 

IpIsay “ayo “f¢ 

ISV] “uswiniog “Y 

OWDIUC Usajsay, fO A]ISMIAIUT ‘ISNOYTIIG “Cd 
snsuay ay) fo noaing “S'A ‘“TIed “NM 

Ssajasup SOT — niusofiv) fo A]isdaaluyQ “Ua “WL 
ppouny anbijsijojg ‘aseonesg *X 

ppouny andisipjig ‘loyueg ‘WW 

AININSUT [DINSIDIS uvlpuy “Weueylwy “SL 

pppuvdy anbijsipj]§ “Suosuly “f 

pIauly f{O SalsojouyIa]L IBSDYUIT PAUVAPY ‘OURTIIV “O'W 
snsuag ay) fo nbdaing “SQ ‘iapuexa|y “HO 


7€66] dOUUL,| JUeINP ‘sIOJ suUN,p sny{d 


JUDANOS ‘apOTIe UN Pp aNbI}LIO eB] d11eJ ap g]dad0e JUO INb ‘saqUBAINS soUUOSIAd Sa] JOIDIOWIII d1ISap ajanbua, p sanbiuyza J 


SINGUANADDYaNaAa 


6d¢ 


ee Car eee eeQqgne te aip~ + 

on ees. ag ta Aeerg a 

IR PE BAG MPBIeg oF i Oo 

$a AE lthae d Pie Gi. 
ar : a ee 


ducing jenny 
ie A Nye ae 4) 
Gael yy heen 


Seti 


oe ee 


ra MARL. 
Petes Marek on aing® Wh 


posts sees wc ae, pe spe ee a 
eee eur dewradhaabbea tal aR Ns 
~ oat pan diy tape Aeovrabile AEM HO ar Merton cane 
ag or ceed ie ata lyase a é, 
a castes deta toa: ay pian pi enen ae i \ 


Fa? i} 4 : nN 


patho i ae pat WH. CPA , VAth 
Sevaceiidly paguathis§. has Oey ye 


Fate od Set. Le ee rn 
SP VF ALA eee! power yore gir © i 


geeny Rate ger iem {laa ib? se ~ T 
20 Owe |) Paes *4. = TLS Vege neared par 2M 
Si CLPAm sete .' Hp ee hs, a ee aa | 


Bie oi rN ached r Ney yates the tg 
Ara SRG ayer YOY tater GOW Loin 
meu) Younes ahi Ba De 5 ae on re 6? “Werte 

“oui peing : mui irr SR, neat a nt oud pil 
wanes Ne Wook” VATS oe ' 
ur rennine fi As oi ie 7 

a -~ i pte he Comey ¢ Duww oi 

he . a a AY RAP EGR, Uy pa oP Oh. 9 A, pat 


aye, pghtiee yr ue ei ty04 \ yi, ‘oe 


2AM 4 
enn Pais i oe a eA Se, 
Ve oh - 
we ye 6 Fenthet ee ee er eer 
cnclaneasaeelsamoei nd 


a ih etal a 4 oh) STG 4 Gar Lie (st iV * 
‘ee a 


. ae ‘ on a we: | aan 
Seeman, Ment 


i i 7 ‘Morr wh < “ “ LO .. reo nas ah, aX. 
ee ve vw owas, Ty aah ue Sk Pik ps Eh. 
4 SAN? ei sk UU GALS AD ogee A(t, DA 
nad ' ' 


“n ban hie wae cmsD rls iv uA 


ay Tee Ie ginninps pritarasie Were thayire” hy 2 7?” 
mo, aes ; teh ah Pr ee ig AG me eS a 


bencancaply Spel areyes sduay. BA aad f yy Je 4, \ 
Pilctadee HARE RY hy omer FO Se | Eakclpee? § xt yye’ 6 


on bg csi aera i = Uy, MY Poe “uy & a! é' ae ‘ah ity ‘ FP Gale if t 


hla ~ trannies A Lk ae wet a Ee 


:* id ’ 


Tey = aera) ora fee ey 
A ever sarre tat 


J 


ve _ 


em, =p, we eaetign™ > Hi f) - ici war or . , 
‘FLO whe LET Ee" W's Vinal Lee safe Oye» re ee ee 
Lig’ OPTI: — fst hana lapped r) Pa wih rain. & - ” | 
efi a rier’ Ce i ¢ Clive ati me Pre oo 


ll te 


‘ate qe? MAI IT i BONO ae, = | 


— ¢ eer 
- e 7 


.# 


> 


44) ern 


“6LE-GTE “AOTIM UYOL :YIOK MAN “(YSUIS “d'W 
Jo UOYeY “H ‘uvoung ‘H ‘yAzidsey *q “spy_) ‘staaung jaund 
‘Jouve Sopnqy [e1I00Sg Yslig oy} UI sJOoJJo SUIUON]IPUOD 
Jo souapiag “(6861) ‘G ‘AA TSAAMIT 1° “f ‘NOLYALVM 
“UURWIDUIS /UOPUOT “SadUaIIg JD1IDOG ay) pud 
salprn]g JOUIPNBUOT “(OL61) “TH ‘SINVITIIM 39 “CMA STIVA 
“LTZE-STE 9S ‘Kj4ajuon© uoluidy¢ a1qGng ‘dsel1IewW 
jo Apnis yeurpnysuol e ul suNedionsed Jo saousnbsasuoD 
(7661) “A ‘NVANO ¥° “S ‘LLAHOLVH “ff “SHOUFA 
“UONepUNO YdIeISdY ILMIOWIOINOS :WIepIOISWIY ‘“sjaud_ 
fo sisdjouy pun usisaq fo sanss] (6861) ‘A f'd “TOd AA NVA 


“90 JO Suu 
JUIWIUIOAOD “Sf Od UOIsUIYSE A ‘Op “ON Jodeg [eoruyoo fy, 
snsudd oy} JO neaing ‘(sojOpoYyjayy puv usisag Aaa/ng uolv] 
-ndog 1uasing ay4f (8L61) SASNAO AHL AO NVANNA ‘Ss'n 


“LLE-6SE 
“ep ‘djuajuon@ uoluidgC rqGnd ‘IOIAvYyaq SUNOA Jo SAdAINS 


ur Aupryea asuodsay (661) “3 “HSOLV 19 “WS LLOONVAL 


“S9I-19I1 ‘7 ‘sousunlg jo1uffO fo jouanor ‘anbruysar 
[njasn VY :sayly [eurIpnysuo] uoydwy (9861) “a V “YALNNAS 
‘Jaspng pue juoWoseuURl] 
JO dJO :Oq uolsulyseAM “¢] Jodeg SulIyIOM Adod 
[eonsneig ‘sdading jyuIpnyisuoT [p4apa-t (9861) SAAAUNS 
TVNIGONLIONOT TV¥dddIA NO AALLINNOONS 


“60E-LOE ‘vpoung anbijsijoj1g ‘sajpuipnjisuo] sajanbua 
Sap asdJouD Ja UOIJAIIUOD ‘ZG WNISOAUIAG /]1ANIAY *d1INSouU 
ap M9119 suN JOWIOdWOd JURANO so[eUIpNsUO] s1gNbus,p 
SogUUOP ap anbisiso[ woNesl|ppoW “(€661) “f°O “WANNIAS 


“Q019WIWIOD Jo juewuIedeq ‘S'N :Od 
UOISUTYSE AA ‘SNSUdD ay} JO Neaing “6006 oU ddIS Np [leaky 
ap lusuINd0q ‘sdadung jaud_ ul asuodsaluoN aavyy ajsuls 


8UlPUH “(0661) ‘dd “AAZUdSVM 1} “A “SNIDONH “UY “HONIS 


°QQT-LL] ‘ppoung anbisinjs ‘sajpuipnj1suo] 
sajgnbua Sap asdjpud Ja U0 daduoZ ‘ZG UNISOduUAS :jianday 
‘uonedionied weisolg pue suioouy Jo AdAIng ojgnbua,| 
B S2ANLJOI SONDISO}OpoyIgW! sedusLI9dxq “(€661) ‘d'Y “HONIS 


‘OSp-ZEP “ASTEAA UYOL 2Y1OX MON “(YSUIS “dW 
Jo UOYEY “DH “uvoung °H *yAzidsey *q “sp_) ‘sdaaung jaund 
“elep jourd WOlj sfapow jesned as[duIs JO UONUWITISa 9Y} 0} 
sayoevoidde saneusaye Jo suOsLIVdWOD (6861) "TM ‘SYAOGOU 


“TLS-99§ ‘UOIJDIIOSS Y JDI'SIIDIS UDMA “SpOYyjaw 
YIMDASAY CIAANG UO UOIJIAG ay) [0 SBuIpaaIOIg ‘UONRAIONIe | 
WeISOIg pue dWOdU] JO ADAING 9} UI $JdOJJa SUTUOTIIPUOS 


joued (7661) ‘(W'f ‘INSMONdAT 19 “O'S “TIANNAd 


“snsudad oy} JO neoIng ‘S°A :Oqd UOISUIYSeAM “TOPs “ON 
Jodeg 3urjiom ddIS ‘J 2ppdn ‘ddIS 2y1 fo maiasaacQ 
Uy (S861) °C ‘NAZUdSV 10 “dd “NA TINAOW “'d “NOSTAN 
OEL-STL ‘01NWIUIOD Jo jusuIIVdaq SQ (Od UOIsUIYsE 
“snsudg dy} JO neaIng *S'~Q ‘aaUuadafuoD YIlDasay jonuUupy 
[661 241 fo SsulpaaI0id “KIAING AUATOY IyYAIe, INogey] 
UBIPEULD dU} YUM JDUdTIDdXd OUT {SWILIS S[QISIAUT “(1661) 

‘D “AMLIVINAT 29 “WW NV9d “'S “GNVHOIWN “S'L‘AVUNIN 


LEG 


“1eJJIA\ pue ‘uoMeONpY ‘ye Jo Juounsedsg *s'Q 

[Od uolsulyse ‘OL ‘ON Ydeisouopy UTeoH Qn ‘staaing 
Y1vaH DiusofiyoD om uj KS0jopoyjey- *(7961) ‘M\"H “AANOOW 

“VIT-€0l 

‘pppuny anbijsijnjg ‘sajpuipnjisuo] Sajegnbua sap asajouv Ja 

uoljdaauoy ‘76 winisoduAg :jlanday ‘NUdAdI Np jd [reAeI] NP 

onbirweudp ve] Ins ojgnbus | suep ssuod91-uou ve] op 1OeduIl, | 
JostuuTUru Inod s189I@NS “(€661) “1 “YALNNH  “S “GNVHOIN 

“suoneolqnd 38es :WO 
“SI[IH Apioaog “ajnqg jaund suizdjpuy *(6L61) “"€'D ‘SAAUVN 

“Ssoid AISIOAIUE) 

ISPLQUIeD :YIOK MON “YIUMasay [DUIPNIIBUOT ul A11YNO 
pind (0661) (SPA) “UT ‘NVINO UAE 19 “dd SNOSSONOVIN 

OZI-SI I ‘pppung anbijsijp]g ‘sajnuipnjisuo] salanbua 

Sap asdjoun Ja uoljdaduoyd ‘7% winisoduds “]1anIaM “(dd IS) 

uoned pied Weis01g pue swoouy Jo AdAInS aj9nbua,| suep 

nse op ssuodda-uoU BI Inod uoneindwy (€661) °Y ‘HONIS 
9D ‘NOLTVM “d'd ‘YATIUWN “W'l ‘IXSMONdAT 

"PLE-SPE AOTIAA UYOL :YIOX MON “(YSUIS “dW 19 UOYey “DH 

‘uvound ‘5 *yAzidsey *q “spq) ‘sdaaung jaung *skaains joued 
UL SUOdSOIUOU SABM JO JUDWIVIIT, (6861) INL ‘INSMONdAT 

“T19-96S 

‘7 ‘Ajdajsong@ uoluido r2/qGng “uotutdo Zulinsedul IO} [00} 
Mou b se joued oul (861) ‘WW ‘ANSI 19 “'A'd “ATHASUVZV1 


‘OIv-SOr ‘Tr ‘A121905 jpr1ydosojiyd udddau py ay] fO SBUIPIaIO 
“Yoreasai BIOS UT sjoued Jo asn YL, “(8P61) ‘A'd ‘A TSASUVZV1 
98-11 ‘pppung anbisiyp]g ‘sajpuipnjisuo] Ssajgnbua 
Sap askjoun Ja uo1jdadUuoy ‘76 UNISOdWUAS :jlanday “NUdADI 
np jo [feAvll np onbrweudp vy ims sjgnbusa.; mod uonei 
-9puod ap sopoyi9W “(€661) “TI “YA.LNNH 1° “'d ‘SATIVAVIT 
‘OLP-19p ‘99 ‘uouDIo0ssy 
[DINSIDIS UDIMAWY ay) {0 JDUANOL “Sariqeqoid pure eyes 
sursuvyo Joye sjiun Surureiay “(1L61) °V “LLOOS 19 “1 ‘HSI 
“ASTIN UYOL YOK MAN “SUljdiuvg Aaaing *(S961) “T “HSIN 
“TOC-E81 ‘Op ‘UONDIIOSSY JDIIISIIDIS UDIIAU YY ay) [O 
jDuANOLr “Sant{iqeqgoid dy} Ul sasuRYS IOF JUDUSNpe :dZIS 0} 
jeuonsodod santjiqeqoid yam Surdures “(1S61) “N ‘ZLIMATN 
“SSOId WIWAIPVIY :YIOX MON ‘sisdjoupy 
Jaubd A02ulT *(1861) ‘4°d ‘OYAANAAND 20 “OU “MA TSSAN 
“AITIM, UYOL :YIOX MAN “Sdaaing jauyd “(6861) (SPA) 
‘dW ‘HONIS 19 “DO ‘NOLTVX “DO NVONNG “cd “YAZUdSV 
“snsudy oy} Jo neaing *S’Q :Od 


UOIUIYSEAA “OE8Y ol ddIS Np [leave] ap JUsUINDOG ‘sanssT 
yoivasay f{O UOISSNISIGC PUD MalasaagQ Up suonodioI.ivg 


UDIZOLd pun awoouy {0 Aaaing ayf (8861) ‘d ‘MAZYdSVM 
“SrT-SET ‘L ‘soUstIDIg joI{{O fo jousnor “uonredionied 
WeIZOIg PUB DWIODUT JO AIAING dy} Ul aWIODUT AjLINIAS [PIDOS 
YUM JOoJJo WIS OUT (1661) “AW “YATTIN 19 “9D ‘NOLTV 
"6CE-6LE “ET 
‘Juaulainspayy [p1II0g pub dUuouodrg fO JousNOor ‘qd]S Ul 
sa[nd SUIMOTIOY (S861) ‘IN’ ‘IISMONdAT 9 “OD NOLTIVY 


C66] siqusedep ‘ajenbuae,p senbiuyoo | 


“OLT7-6P7 “ASTM UYOL 24IOX 
MON ‘(YSUIS “g' 0 UOYeyY “H ‘uvoung ‘yH ‘yAzidsey -q 
“spg) ‘sdaaing jaubd ‘SKaains [aued ul sio1a Suljdwesuon 
(6861) “€'d ‘NATTIINOW 19 “dd “MAZUdSV4 “DO ‘NOLTV 


“PLE-€0€ “7 ‘sousuDIg jw1IIf{f{O fo jouanor “skaains 
Joued ur asuodsoiuoUu dAeM SUT[TPURH *(9861) “‘D ‘NOLIVS 
“BOLIOWY JO Ssdig AlSIOAIUG) 
:CIN weyuey ‘sjapopw uoijonby joinjonajg pun siskjoupy 
40JID{ Ul S2IUDAPY *(6L61) ‘dd ‘WOdNOS 2 “OA ‘OOMSAYNOL 
“QdIOWIUWOD Jo Juowedaq °S'A Od UoIsuTYsE MM ‘snsudD 9} 
jo neaing ‘ajlfold (ONO uoyodidAg wWdAésOld PUD AWLOIUT 
fo daring *(0661) ‘f° Y ‘INOUWLAd 2 “AM SONTN “aL “ANIA VE 
"607-SOT ‘UOIIDIIOSSY JDINSIIDIS UDILIAU py 
‘Spoyla YIMpasay fading uo UuoljIag ay] fO SsulpaaI0Ig 
‘(ddIS) uonedionieg weis01g pue swioouy Jo Adaing 9y} 
WOJJ BIep 98eM SUISsIU JO UONeNTeAY “(1861) “A “SNIDONH 
“CL9-OL9 ‘UONDIIOSS [DINSIDIS UDILIAUY “SPOYJaPW YIADAISAM 
ABAANG UO UOIJIAG ay) [0 SSUuIpaaIOI “WeISOIg JUdUIdOTaANq 
ADAING IUIODUT 94} JO sooudTIedxg :AOAINS [CUIPNISUOT & 
WIOIJ SOJVUITISD [PUOTINIS-SSOID SUTUTLIAO (7861) “H ‘ONVOAH 
“ssoig AlISIOAIU() 
IPLQUIRD 2Y1OA MON “YING jaund fo sisdjouy *(9861) ‘OD ‘OVISH 
TCG RN WE 
‘UONJDIIOSS ]DI1]S11D]G UDIIIaUp “spOoYyjaW Yosvasay 
AaAIng UO UOIJIAS ay) fO S8ulpaazo0ig ‘Saat{elqo atdninw 
sulouejeg :ojdures a1e10d109 JOS 9} JOJ suoNedTyIpow 
usISeq “(8861) “dA ‘NHUYNAHOS ? “'H “SANOL “'S “SNIXNIH 


“SuUOTIvOTIQN, I8eS :YWO ‘Ye AINGMON ‘apiny s,4asQ VY 
‘sotupudg auoouy fo Apnig jauod ay (7661) ‘SW “TTIH 
“CIT-OIZ ‘UONDIIOSSY ]DI1JSUDIS UDILIOU 
‘spoyjae Yyolvasay kaaingy uo Uuoljzag ay) fO Ssu1paadOld 
“sported souaJojar Surddeyisa0 YIM joued e ul osuRYD Jo 
sIsAyTeue :UIBdS 94} PUNOIe sIOIIO ssuUOdSaY “(1861) “dG “TTIH 
“Ssold OIWApeoV :YIOX MON ‘saipnis 
JDuIpny1su0T fo sisdjouy pun usisag ay “(6L61) ‘H ‘NIALSG TOD 
“TIT-¥6 ‘8 ‘a7gnbua,p 
sanbiuysal “Vdd .J ep SuUOTeUIT}SD soy suUBp UOTTMUeYDI | 
op JWoWo][aanouel ap sieiq a] (7861) “‘d'd ‘AGUNONVHD 
‘99€-6PE ‘DpouDD anbijsijvjg ‘sajouip 
-njisuo] Sajanbua Sap asdjoun Ja uo1jdaauoy “76 wnisoduas 
jlandey *(-' FJ sep Asaing uonendog yuelInD agnbua,] e uon 
-eordde JOAae soTeUIpNysuo] sojgnbus sap inod simoyewnsq 
‘(€661) “SI ‘HANVSNVA 2° “V ‘WVCV “VM ‘YaTINd 
‘O6I-LLI “OT ‘algnbua,p sanbiuysa 
“spi9d91 sodessed e sajgnbua,p ashjeuy “(0661) “VM “YATINA 
“S8r-08h “ATA UYOL :4IOA 
MON “(YSUIS “q°*W 10 uOey “HD ‘ueoung ‘yH ‘yAzidsey “gq 
“spq) ‘sdaaung jaupd “uolIssndsiq :siojoweied osueyo 
pue [Buordes-ssold JO uoneUITISA “(6861) “WM “AATINA 
“OIT-OIZ 
‘UOlDIIOSSY JDINSIDIS UDIMAWU PY “UO1JIAG SI1JSIDIS JDIIOS ay] 
{0 S8UIPAIIOI “SBUIACS IOUINSUOD JO 9S¥d dy} :B]ep ADAINS JO 
Aqyiqeres oy eseoioul uoTeiado joued & soo ‘(p961) “Y ‘MAGNA 
"6S T-6ET “APTIAN 
uyOr :yIOX MON “(YSUIS ‘gq’ 30 UOYeY “H ‘ueoung *H 
‘yAzidsey “q “spq) ‘sdaaing jaung sueq *soyewiyse ATTuIey pue 
ployssnoy jeutpnasuoy 04 sansst SuNYysIoM “(6861) “AT “LSNUA 


“PE-ST ‘ppoung anbijsinjg ‘sajpuipnjisuo] sajgnbua 
sap asdjpun Ja uoljdaauo, ‘7% wnisodudg :jianaay *KaAIns 
Areloijouseg JuaIIND s1edIpayy ojgnbua,, ims jioddei un 
SoyBUIPN suo] aJgnbus oun .p sinod ne OV dI,| ap uoNesTuy 
‘(€661) “d ‘SCUVMAA 2 ““S ‘AUYNAdS “S'M ‘SGUVMAA 

“p9-1$ ‘TE ‘Aj4aqavNO uoluidoC I21qGnq *SKaAins 
[BUIPNUSUO] UT sased s[IqoUl SUTAILNOY *(8961) “N'A ‘GNV TAO 


“LII-L6 ‘SS ‘anbuysi0i1s 
OP AJDUOIDUAIJUT ANAAY “IWUT}] SSOIOV SADAINS jo sisAjeue 


pu usisap Jo sanss] (1861) ‘DO ‘NOLTVX 9 “£9 ‘NVONNGd 
‘O8b-9Sp “LI ‘K8ojoinan pjlyD pup auiripaw 

/DlJuaudojaaagq ‘SUIUIe3] pue INOIAReYaq JO saduRqiNIsSIp 

1972] pue suorssrupe jeidsoy Ape ($261) ‘a Mf ‘SVTIONOG 


“OZ9-E19 “SE ‘ApsazuoNO 
uoluidgE sgn *SKIAINS [eEUIPNSUO] ul syuapuOdsal SuLyoeLL, 


“((IL6D ‘OU “WAT VA 2 OMA SSLITTIM “Wd “YaCIdo 


“LEV-O8E ‘sseq 
-Aassof :oostouRs{ URS ‘(“ayssanyog “4 “Pa) ‘¢sojopoyjapy 
109180]0190G *dn-Moy[O} Ieak-/] & :oued & JO SIOqUIOW SUIOeI YT, 
‘(8L61) ‘S°L ‘YASNVH ® “11 ‘AHAAHS “A'd “AOGINAVTIO 


‘ssolg Aulopeoy jeuoneN 
Od UoOIWUIYSeM “UO1DA1II1JIDg WidssO1d Puv awoouy fo 
daasng ay) {0 ainin.] a4] “(€661) ‘DO ‘NOLTVA 9 “AO ‘OULIO 


“Ssoid 
AWOpeoY [PUONEN :OC UOISUTUSe A “SuaaUIBUT PUD SISIUaIIg 
§,UONDN AY) 8UuldaainG *(6861) OD ‘NOLTVM 2 “AO ‘OULIO 


"TS-9P ‘ZR ‘UOIIDIIOSS PY [DI1]S1]D]IS UDILIBU 
ay] [O JDUANOL *SMOTJ 10Qk] 0} potjdde 10119 asuodsal [erwo0U 
“INU Joy Japow W (1861) “WM “WATIN 2 “OL “WNHO 


“6r 1-61 

‘pppuvy anbijsijpjg ‘sajouipnjisuo] sajanbua sap asdjpup 

Ja uoljdaquoy ‘7% wnisodudks :jianaay ‘KoAIng uoye[ndog 

quolIng sjgnbua | nod a}1sodwiod uoNeUwt)sa | suep sjuswied 
-dojaagp xneoanoN (£661) “WT “LSNYa 29 “fd “TIAMLNVO 

PLCS 

“AQTIAA UYOL 2YIOX MON “(YBUIC “q' 19 UOTYRY “H “ueoung *H 

“yAzidsey ‘q “spq) ‘sdaaung jauvg “sjuapuodsea1 A2Ains 
Sule} Jo suoHeo!|duat pue sonssi JofeW (6861) ‘du “SSHOUNG 

°QC-€ ‘ZI ‘Malday uoljMNjDA *SAQAINS [eutIpnisuoy Jo Aytyenb 
oy) SuIssassY “(8861) “MAY “NOSUVAd 3° “AY “HONUOT 

“TIT-L8T ‘PUueTIOH YUON :yIOX MON “(COPY “YD 39 

yereuysiyy “Yd “SPpa) ‘(9 JOA) ‘sousynig fo yooqpuny] aun} 
ur Suljdures “(g861) “VW “NO TOOUICIH ?9 “Wd “YdGNId 

“PT-T SAOTIM 

uyor :yIOX MON “(USUIS ‘gq’ 39 UOYey “DH ‘uvoung ‘H 

‘yAzidsey “q ‘spgq) ‘sdaaung jaubq “SIOIa JUsWoINsesw 
pue ‘sAdAIns ‘spoou UONeWIOJUT (6861) “Vd ‘UV IIVE 

“OE-ET ‘OL ‘MONDIIOSSY J0I1ISIIDIS 

UuDIWaWp ay fO jousnor “SKQAINS JoUed WOIJ soyeujsd 
uO seq dno18 UONeIOI JO s}oaJJo OYL “(SL61) “WA “UV TIVE 

“E8T-PSC 

‘€ ‘so1jS1JDI§ J1WOUOoIT puv ssauisng {O JDUusnNOL “SMOTJ 
ssois SuneuNsy ($861) “V “YANTTAZ 3° “WH ‘GMOdV 


aIHdVaOOITs a 


uOISUBUWIP SwWel}yenb 9uN,p jnofe :;jaued sed sayenbuz_ :oj}ID je uoyey 92z 


“QINSOUI Op SINIIIO sap d1dwWI0d JUvUD] S]JUSWOIsnfel 
Sop JonIO9jJ Jo, p s1JoUWLIAd 19 UONPUITISS,p snssad01d 3] suep 
S9STIIIN 9.119 d}INsUd JUDANAd SapnN)je Sa[[91 ap $}¥I[NS9I Sa] 
*(SMOIAIOJUIDI SOP INs sdg9puoj sapnje *xo *d) gITIGely ap sapnig 
sap red 10s ‘(9U19}X9 dDINOS UN, P S99JIT] , SOTBIA,, SINSTBA 
Sap d0Ae oJ9Nbua,| op sasuodg1 sop UOsTeJedwiod oun Jed 
*p-B-"9) dIIPI]BA ap sopnyd sap Jed 110s sagipny9 3.149 JUSANed 
JINSIUL IP SINILIO SIT *(686] JO[[N4) esnor1orpnf uorsiogp oun 
dUOPp 1$d SINdIIO $99 ap Ina[dure | op sinsow ve] e sJgNbUs | 
ap sadinossal sap aiied sun,p uoneoajye,T ‘Joued red 
djenbusd oun,.p sxguUOp So Jed Sag[9A9J S3[[ONPIAIPUI SUOTILLICA 
Sap asc[eUue,| INS SdJsejoU JUDWOIOT[NINIed Sjoffo sap JUO 
dINSIW 9p SINIIIO say ‘ney snyd snbrput 949 e& [I sWIWIOD 
‘ajanbua.p snssaooid np 
odvej9 ayjanb aj10d wu ap 99UUOPIO UOTINIYXd | JUSDBUDUI 
S]I,S SoJafoi 9.199 JUDAIOP 10-xn99 ‘sjnofle sj} 9p IMSARJ US 
SONDOAUT 91}9 JUDANOS JUasstInd sjisensiod sJUsUINSIe sop onb 
udlg “suoT}eoTdde sa] 11s1e[9 Us nod Joued np saguuop sap 
ISSOYOL VI 91JLOIIO’ & JULSIA 9}IXd[CUIOD op S]USWII[9 Sop 
ueyd ne Jojnofe .p JUSWIOU! NB 9019Xa 3.119 HWOp anbijLI9 suas 
Uuog UL ‘SIUTJap JUSUIDITe[O SJIDA[QO .p s1QIWIM] e] B 910qQeI9 
o179 WerAap urd oJ ‘joued sed ajgnbua,| ap ueyd np 9119 
-1[duils By JOATosoid ap ‘sinorre red ‘apqeuyreynos sa [] 
*O9189]UI 
UdIq UOTVSIULSIO JUN SIINIJSUOD Jd 1eNbgpe [auuOsiod J] 
ded Ud 91}}9U INV] [I [IONE [9] UN JO}IAZ INO, *sogskyTeue 
juswoutayd sed juUdI0s aU SaguUOPp Say onb Ja ‘snssado1d 39 
Jed a9319urqgns 10s dj9nbud.| 9p adinb9,| anb Jasuep [ae1 
un & A[] ‘dArSsaoons on3va onbeypo & sastidat 3139 JUDATOP 
ISATLUL | Ip 19 JUSWIOIIeI] Np ‘saguUOPp Sop 91d9]][09 kB] op ‘osTeU 
-uonsonb np uondasuod ev] ap sadejg say :onoJ asus oun 
IOUINO} def DUIUIOD 189.9 ‘faued red aJgnbus sun dJANI0 ud 
dBW “Satqissod sjaiq snyjd sa] stefap Sa] SUBP JUOS JJ SaT[a Is 
]0 ‘SdaSATBUR JUDWIDATINOJJO JUOS S9QUUOP Sg] IS anb uoTING 
-11JUOO B JSIU JS9,U [JoUBd UN,p So9UUOP Sap assayoL VT 
“SONSCA SOIINL.p B SAQINSIW SoTQuLIvA 
op onb Isure ‘anSea 93190 B S99AIISQO Sa[qulieA saiine.p 
JIQWIN] VT B SogsATeUe 9119 JUDANEd oNnbrunN onsea oun ke 
SODINSIU SI[QUIIVA SIT “SI[QUVIIVA SOIINE ,.P B Sago 9.179 Issne 
judAnod jo Sduld} 3] suep STaNpIATpUT ssuOodaI ap sfIfoid 
So] JOUTUTeXa .p d1NJOWIAd JUdANAd $d919d91 SoINSOUW So'T 
“oyeSIoAsueI] asATeUe oun B Nb seuIpNsuoy asAyeue oun e 
udIq Issne SdsTUNOS 3119 JUdANAd JoUed UN,p sogUUOp So] 
“SONSeA SINIISN{d IMs Sd99AJOsSqO So[qeliVA op sues oUN 
91N0O} Ans saguUOp Sap INpold mb 99 ‘ansea onbeyo & sajq 
-BLIVA SO[[OANOU Op INS S9QUUOP Sap II]][IONd91 9p UOISeIIO || 
JUSUUOP UOT[NULYSS SWIQUI Np S99}9d91 SMITAIOJUT SIT “ONSBA 
d[NIs dUN B SA9UIWWLXd JUOS IND soqelieA saijNe .p SoINsou 
Sop 19 ‘SIOJ SINdIsN{d sagatasqo so[qelieA souTe}I90 Inod 
$99}9d91 SdINSIUT Sap JUDUUDTIUOD ST] “asATeue | nod nuajUos 
dp ISSOYoL 9puUvIS UN JUSWT[anIIqey JUdIJJO sjoued sed 
sojgnbua .p ised & sjin1jsuod sagUUOp ap sayquiasua So] 


NOISNTIONOOD ‘fF 


"(6L61 WOglos 10 
SOYSOIOL ‘XO °c) S99T9IIOD INIIII,.p SdIMNJONAJS sap 19}7e1} 


jnad ‘sadjadai saunsow sinoisnyid e 90R18 ‘Jd JINSoWI ap 


STAG 


SINILID $3] UONIIPISUOD Ud a1pUsid Jnod asATeuR Pp JULIO] 
91190 ‘sopfornjonsys suonenbs & so[spouw op UOTILSTINN | 
B usIq o}Q1d 9s ashyTeUR.[ JUOP ‘dJgnbuUd,| dp sarqeiieA 
Sop I1IB]D 9IPIO Ud asTUI oUN Jed jINpes) os joued sed 
djonbus oun suep sd9guUOp Sap a}da][09 ap sdUaNbas vy] 
“QANSAU AP SANAAAA JOAD SAIJAANJINAJS SUOIONbA Y Sajapo| e 


"(6861 SWRIT[IA 10 Sojs3ny “xo “d) joued np 
d91Np e] JURpudad JUDDUSWIUIOD INb (9}101p eB ssgnbuod)} 
]UOS IND saj]ao studu09d A) SapOLsad SaT[aANOU Say $9}NO} B 
‘jMpoid op dU] 9UN Ins d9pUO}J Joay-uv[de y op uo 
-RWI1S9,p 9pOyJoU! e] 9[dwioxa Jed ‘oIAINS ap asAjeue .p 
sapoyjow sap juenbrydde ua aguitjsa o.199 Ined saporied 
sop sodinp sop UONNIIsIp ey “jo[durod ne sadarosqo 
sa1no} sed JUOsS dU Sapotsod say ‘JUanbgsuod Jeg *(3}10Ip 
e ssonbuol} saporied) jaued np uty ey sgide jusammsinod 
aS Sopoliod souteyl99 Jo ‘joued 9] JUeINp UONedIONIed 
dp spoliod oun Judd 1OWe souUOSIJad sauteziao ‘(qedap ne 
sognbuo. sapotied) jaued np inqep ne uonedionsed ap 
adpotiod oun suep efgp 1UdANOI] 9S sauUOSIad SoUTe}IIO 
‘ddIS d}9nbusa | suruio0s jaued red sojgnbus sap sueq 
‘gyeroos uorjda101d ap sweisoid un e Jodrionsed ap 
He} I] OWIWOD SJUSUIIUDAI,p SddINP Sap UOTINGIASIP Pk] 
JOUINSO B ITAIOS JUdANAd [aued Jed sajgnbus soy suep sal] 
-[londa1 S99UUOP Sa‘T ‘sapoliad sap Saainp Sap UOI]DUILJST e 


‘(L861 UOIeY 19 UBOUNG {6g6T S1e3poy) 


day TDS Jae (234 AR) oh ae) hence 


SQOUIIOJJIP IP SOW] D9AV UOISSIISII OUN Saide.p steul 
*QUIT]SS 9119 9100U9 JNdd J SIO[Y “ANUUODSUT 10S aT[a,nb 
afduraxa ied ‘agar1asqo sed jos au “2 anb a1jno us 
suosoddng ‘(30e1 ‘axas *xa *d) sduia} a] suep 9}uUe1SU0d 
sd IND dANBOT[Axd a[qeIIeA ouN jsa 2 19 SAUWId} 9] DDAR 
dSULYO INI[CA LT JUOP IATeOT[Axd aqeiiwa oun jsa x NO 


ie ai ae ae Me a oe 


wos 7 sdua} 
ne 7 quuosiod ev] nod g11do1dde uolssais91 ap sjapoul 
3] onb suosoddng ‘sjapow un,p uoteory1oads ve] suep 
INdII9,P 9dAq UTeLIOD UN IDIIAI.p d1}JOULIOd Inad saouaI 
-IJJIP IP IWIOJ SNOS S9WILIAK9 JUOS SJUDIOIJJIO9 Sa] JUOP 
UOISSOIBII UL) ‘aIUadALfIP AP SAW] JAAD UOISSAIZIY 


“99IPNI9 UONLIOI B] Ins JURNTJUL sonbNeW 
-91SAS SUOTSIOISIP Op SdJUTaIdUA SIOJed JUOS 1d DIIOWIOUI 
dp INIIII,P 9AdT9 NVIATU UN Jed sagyde}UD JUIANOS ]UOS 
suorjsonb saya} ap & sasuodg say ‘jUepusday ‘ashyeue.p 
91U93 99 B SAIIBSSID9U S99UUOP Sd] Alflonde1 nod saat} 
-dsedsoljol suonsonb sap Jasin JusAnad sayesioasuesy 
sojgnbuoa say ‘odiourid uq “sue ¢] & sayqiey snid 91n199] 
dp $dJOU Sap JUdIBAR Jd 9[099,, & anbIeUIs;qoI1d snjd 
JUSUIDIIOAdWIOD UN JUdTeYdTJe sue YE Ip Ja SIOW 9 ap 
Sa8¥ Sd] 9119 s9g1ed91 suONesI[eidsoy sap juaressiqns inb 
no surewas sun,p snj{d juepuod sasifeidsoy juste mb 
sJUBJU ST aNb 97e}]SUOD B (¢/6]) Se[sNod ‘JUsWIdOTAANq 
pure yy[eoH Jo AdAINS [eUOTIEN PB] Ip D1ped J] SURP OF] 
op soouRssieU sop onbiuUeIIg d}1OYOO &] INS Satp[Iondo1 
soguuop op ied eB ‘ojduioxd Ie *SJUDWIOW SJUdIOJJIP & 


©66| siquaoap ‘ajenbua,p senbiuyoe | 


Sd9INSIW SI[QLLILA Sdp 3.1]Ud JUIISTXO IND suaT] Sop 9pnyd,| B 
SdITESS9I9U SO9QUUOP Sd] IT[IoONdeI op Jud }oULIEd Joued ied 
sajgnbua so] ‘sdusa] a] SUDP S2]QDIADA Sa] A4JUA UOIJDJAY e 


“(€661 JOUULYS 19-0661 JIMA L861 
Jo][N{ 19 BNYD “SGI JOUTIEZ 12 PMOGW *686T SIOSPOY 
“6861 ‘[[09 19 UOITey JIOA ‘gT][e19p snjd uowexe un nod) 
d1NIg UONLILA PB] Op UONeUINSS,| SURp QOUOUOId sIeIq 
un JaIpussud JUdANAd a17Ne | B ONSA OUN,p dINSOU ap 
INILII | IP SUOTILIIVA Say ‘JOJJo US fo]UB OCU 9}UTeIJUOS 
dUN,P SIOJ9INO} IIJJNOS SATBVUB,P 311OS 9]1]9D ‘onsea 
a17ne 9UN,p SIO] ‘UOTSONb suUIQUI BT B SOTUINO|J Saad & 
woddei ied onsea oun & SaruMoj sasuodal sap Jneedui0s 
NvI[ qe] UN Jassoip dp 1S9 9JNIQ UOTIVULA BI JoIMsoW Inod 
dseq OP IPOYIOW LT “[ONPIAIPUI NKOATU Ne d91])SISOIUO 
UONLLIVA P| OIIP-B-1S9,9 *9]NIG UONCLVA PT JOINSOUW ap 91I] 
-IQIssod ve] ap WIA sojodai sasessed ve ajgnbua,| e oddes 
Jed joued ied aj9nbua | ap [atuassa ose} ULAR UN ‘3[eUsIS 
elap SUOAL | SNOU IUIWIOD *374G UOIIDIADA D] ap AINSI 


“xneigugs soulgy} sonbjonb 
B IOUT] 9S HOP ja ‘ajJaTdwos ag jned au UOTIdTIOSap 
ajuasaid VT “(6161 SNYICIW {1861 BlaquaatH je Jo[ssay 
'Q86] OPISH ‘66 Ulolsp[oH ‘xo ‘d) o19NeUl eB] JUasOdxa 
ud Inb sjanueul sinoisnid JUsWUIeJOU ‘soTeUIPNSUO] 
soquUOp Sop osATeUe.| Op DUIVUIOP do] SUP ‘dI]T0IDNR (Ss 
op assa0 ou Inb ‘aJUepUOge UONeUIWINIOP 9UN 9)STXd |] 


J[VUIPNIsuo] asAjeuy ¢'¢ 


‘epeueo np 
aatjoe uoTe[Ndod x] Ins sJgnbusa,| suULpP IIISI] IP 19JJO,] 
dIIMpel op juRWOUIAd sopoyjJoW sop JUdATIOOP (1661) 
[JOO Jo ABIINIA| “(L86T ITH) AISd eenbus | suep gisojuew 
JUIWII|S 1S9,$ SIQIST] OP 10JJ2,T “(1661 JIN 10 UOey 
[0661 “[[09 19 ouIqer ‘o[duoxe Jed ‘110A) suotejsoid sop 
sjueJuOW xne nb oi1ejelsoid ap 3e19,] B UdTq Issne je} 
UBAL SIIZIST] IP JOJJO OISBA SOI] UN GdJS senbua,| suep 
97e1SUOD & UE ‘“ONSeA JW QW BI OP JUSUUIA saTja NbsIO] 
aonb sajusigjfip sonsea op JUsUUATAOId saporiod-snos xnop 
sap saguUOp say onbs1o] saaayo snyd dnooneag juOs (a11Ne | 
eB slow uN.p Jodiosed A,p Jessa sind ‘[e1oos owes 
-Old un ® JoIgype “xo ‘d) sayusoefpe saporiod-snos sap 
d.11U9 SOIL[DOP SJUIWISULYD Op XNVIAIU So] aNb d1Ip-k-}S9,9 
*S9QUUOP Ip 919d][O9 IP SWIIOJ 91199 DAB JUDANOS JAIOSGO 
uo Nb 99 & pUOdSd1109 JIIST] OP JOJ JO, J “SONSeA soy a1edgs 
Inb slow o1jenb ap sdudI9jeJ op spoliod ek] op INdII9IUT | 
eB g[onsusu seq UN INS Sdl[[land01 JUOS saguUOpP sop 
‘g{duroxa ied ‘gdJS ojenbua | sueq ‘saguuop ap 9499 ][09 
dp mNseA JINUJOp LI op INIed eB ‘9DUDI9JOI ap opoliod 
B] 9p Saporiod-snos sap & JUSWISANLIOI Sol[[landa1 JUOS 
saguuop sap ‘jaued red sajgnbusd sasnaiquiou ap sueq 


FAQS] OP WIA CTE 


‘sjoued sJUdI9JJIP Sop s}eI[NsoI Soy 
9.11Ud $1899 ,.p Nod 9AIOSGO 1UO (766) LYSMOYdIT Jd [Jouudg 
‘ddIS o1gnbus,| 2p L861 3° 9861 “S861 PP s}UBYONBAsYS 
sjoued sof yueseduiod saskyeue sop sueq “JuUsWoUUOT) 
-IPUOD dp S}oJJo,p 19 osUOdDI-UOU Op STeIg UN.p JNA 9] 9139 
jnod JUSWIT[aANOUaI op sdnols ne aij steiq aT ‘(QuUDIpeUed 
aarqoe uoTe[ndod x] Ins d39nbua,| nod 7g6] spansueyH 


uolsueWIP eswaLyenb 9aun,p jnole :jaued sed sayenbuy :ouy!D 38 UOyeyY 


‘ouTeOLIgWIe , ADAING UOTe[Ndog JwOdIIND,, sJgnbua,| nod 
8L6I SNSUdD 94} JO NvaINg *S*/) 19 686T “SL6I Jelreg “xo “d) 
epeueyd np jo siup-sie1q sop datjoe uonNeindod er] ins 
soyonbus say suep _ JuoWayJaanousl ap odnois ne 91] sieiq,, 
un ajodde uo.nb 99 ap souasoid ev] JUSUIOIIe[D 10199}9p 
ap SIWJod JUO UOSTeIVAUWIOD Sa[[a1 oq “S}JUSIOJJIP sjaued op 
S9NUd}qGO dpOLlod SWIQUI LP] B SOANLIII SUOTBUIT]SS Sap o1]Ud 
UOSTeIVAWIOD B] 91]}OULIOd Op dSeIULAK SUIWIOD UO JUDUIAYD 
-NBADYO Jd JUSUWIT[OANOUSI D9Av [oUL Jed sajgnbua sa7q 
"(6861 A2[soAor] 
19 UOWIIVM $796] ADUOO| ‘POGT JOGIOA '6L61 YsoIey 
19 WOSNeIL) sestfeigues sed yuos ou s[I,nb stew ‘stojied 
JUISINPO 9s JUIWISUUOIIPUOD ap s}ajJo Sap anb gfaagi UO 
sjueInod snid sJgnbua,p sd1x9}UOd sap suBp sd9gNId9J Ja 919 
quede sjoued sap JUIWIOUUONIPUOD J] INs sapnj9,p s1quioU 
UIe}I90 UP ‘sojenbus sap jrednyd eI suep sagsi[Ijn sayjao aonb 
UuIO] snd JUOA IND Inapuojsoid Ud MdTAIOIUI,p SonbIuYysa} 
Sap INS d9pUO}J 1S9,S 9pN}jd 93990 ‘SIOJaINO TL, *(Z7G6I “[[OO 12 
JJOJ9A) WSeLIeU Np sTUOWIeY | 19 sJgnbua | e uoNedionied 
Bl 91JUS UDI] UN Ja[IN9p ap STUlJOd we SZLIEW XNIANOU Sd] 
Ins sue a4j3enb op joued red aj39nbusd oun suep juswouUON 
-IPUOD OP J9JJ9,] INS speJUIWITIIdxd 9pNyd 979091 JUG) 
"S99UUOP Sap 9}0a][09 dp sojUap 
-9091d san3ea sap e jofns 90 B sagsod suonsonb xne s0R18 
SUIWUBISOIA 99 op 90Ud}STX9 | SIIdde 0A’ SsoIde soste}USU 
-I[e SuOdnod sap swiwieIsZO0Id ne dI1IOsur,s jnad Juepuodos 
un ‘ajdwoxs Ieq “feel JUSWIaJIOdWIOD np jUsWAsURYd 
un Jed di1nped] as Issne jnad JUIWIOUUOIIPUOD 9p J9JJO,T 
“Q11eSS909U UOTJBWIOFJUL,] aquyeoid nv yUesseUe Ud sajUaNb 
-9SQNS SMOIIAIOJUI Xnv JoTedoid 9s 19 NUDADI J] ANS soy[IejJap 
SJUIWIIUSIOSUII SOP IUINOJ WeT[eJ [I,nb sajuapgooid 
SMOIAIOJUI SOP & 938ISUOD IIOAR Jnod JUepuUOdsI UN ‘JIVISOd 
9109 nq ‘SayJouUOTIIppe suOT}soNb sao e sIPUOd SI B IIOAR pp 
Ja}IA9 Inod ,,uou,, s1puodsal1 jned juepuodsi af ‘seo 30 
sueq *,,UOU,, }S9 asuUOdgI BJ IS sogsod sed jUOs ou ‘aYyDURADI 
ud ‘Inb suorsonb-snos op digs sun sUTeIjUa UOT}soNb 
oun & ,,1nO,, sIpuodsa op 1WeJ a] Nb 9JUapsod90Id MOIAIOIUL 
oun suep onbiewdl 10Ae jnod Juepuodss un ‘afdwiaxe eg 
“UOTVIe[IOP KP] Op ples9,] & JUIWI9IIOdUWIOD op jusWIAaSULYO 
un JUdWATduUMS Id}9[ Jol Jnad jJajja, TJ “sojuapgooid sonsea 
xne uoljedioiied es ap uosiel ua saguUOp sap 94}daT[09 
dp s9uuOop onseaA oun & JoUed Np sIquioW UN,p sosuodal 
Sd] INS 9019x9,S IND JOJJa,] 1S9 ‘UOT[MURYD,| SUep gssed 
Saud} Ne OI] JOJJO NO ‘JUIWIOUUOT}IPUOD Ne Op seg a7 


JUIUIIUUONHIPUOD 9p JI TTC 


*sojuenbuew sonsea 
Sa] Inod dseq ap saguUOp ap 9dINOS d1]Ne 9UN JONISUOD 
stojsed yusaAnad sjeijsIulupe SIoIssop sa] “quUOpUeQe 919 
B oJUeNDULU ONSA Op I[NUIIOJ eB] ap o8esn_,[ ‘JUanbasuod 
Jed ‘dVJUSWISUIOANOS opie] & SINODII Np jo sudIq sap 
*snudAdl op UOTIdad91 B] ap 1sd IND 99 Inod saladai saguUOp 
Soy aonb suojiisuey ap sIpuIOW JUsWOTqQessed s1quioU 
uN JUSTeYSTJe 9UeNHULUI ONSLA Op I[NWIOJ LP] op opie [ ev 
SdI[[I9Nd01 saguuOp Sa] aonb 91JUOW JUO sasA[eUR SIT *(€66T 
Ysuls 6/96] SUISSN}) aJUeNbueU onseA eI InOod aseq ap 
suorjsonb op WNUITUTU s]QUasud-snos UN &B SsANeIeI Sasuodgl 
Sop Il[][IONdeI & IAIOS B aJURNDUL ONSA Op s[NWIOJ oun 
“Ul} 91199 V ‘dd IS ®1 9P P86I op joued np sgidne agnjoajja 


vee 


919 B ayDOIdde 97199 ap d1]9N,| JOINSOU! B JURSIA JDUDTIGdxa 
dU] “UIOS D9AB JONILAD 9119 OP UOSLJ 91199 ap Sol][IondeI 
saatjoadso.a1 saguuop sop suyenb eR] ‘stojoinoy ‘oajuonb 
-9SQNS MOIAIOIUI oUN jJUeNIDIJJo Ud sJUeNHDUeW oNseA 
e] Op saguuOp sap 931210} e[ NO sted duN II][IoONd01 op 
a] QISsod jsa [I ‘onsevA dp 9sUOddI-UOU BI Aap s¥vd 9] SURG 


‘WL. SuUep onsea ap ssuodais-uou | 9p JUsWINTIe) 
ne sjjejas sue[d soy JUSATIDIp (€66]) JoWUNH 19 pneyoiyy 39 
‘ddlS ®] Suep on3ea op asuod91-uoU Bb] JosSUddWIOD & JUBSIA 
SUOTIEINAGUI Sop 1UdTIEN (€66]) “[]O9 19 LysmoydyT ‘onsea 
ap dsUuOddI-UOU PF] ap JUSWI9TII] Op SoTeI9UIS SOPOUISUW So] 
JUDUTWPXd (686 [) FYSMOYIT 10 (QQGT) UOILY ‘andevA 93199 & 
sjuepuodds-uou sap a1durod 31u9} Inod ‘suoneinduit sap 
JOS ‘UOTeIOpUO dp sJUdWIA}sNfe1 Sap JOS JOST[IIN Jo ONSeA 
91199 & sluepUuOodd! Sd] Sno} dIpUsIdWOS JUdANAd SIOTYOTy 
Sad ‘ansea onbeyo ke $9919 3119 JUdANAd s}OUTSIP sogQUUOp 
dp SIOIYSI Sap ‘dTeSIOASUBI] BSATeUL | INO, “(N66 “[[O9 19 
ysuig ‘aduiexa ied ‘I10A) soijne,p mod uoneigpuod 
PR] 10 ‘(sajudoe[pe sanseA xnap sap sssuUOp sop asodsIp uo 
sjenbsay] Inod jo ‘aj3uenbueuw on3eA anos oun nb jus}10d 
-W0d du IND xnao *xd *d) ansea op ssuodgI-uou ap s[tyoid 
sulejia0 Inod uonejndu1 | Jastpn ned uo :ayqissod tssne 
}SO SIWOIdWIOS UL) ‘soJUeNbUeU sonseA soy Inod uoT}Es 
-udsdW0d9 ap 9111] & aTJOYE d1seA & SUOTIEINdUIT sap s1TeJ 
JOP UO STIVW ‘Sd9AIISUOD JUOS SagJB[D9P S99UUOP Sa] $9INO} 
‘QyOUvAdI Ud ‘UOTIEINdWI.p spoyjoW ek] sued ‘soNseA 
sinaisnjd ins a310d saguuop op JOIYoIy af onbsioy uon 
-BULIOJUI,p oJ10d 9}uUeJIOdUII dUN JoUTeIUS Jnoed spoyjeUr 
91]9D ‘S]URISOI SJUDIONSISOIUS xne sonbidde uoneigpuod 
op syuswaisnfel sop red aduasqe Imo] Inod sasusdwod ap 
JaXessa & Jo SaJUBNDULU SonseA sInatsnfd no oun jueke 
SJUIWIIIISISIIUI SI] SNO} 9109 Ap IISSIe] B dISISUOD UONeI 
-9puod ap apoyjew PJ ‘ayeuIpNysuoy] osAyeue | nog ‘foued 
Jed sajgnbus say JUBYONO} oNnSeA ap asuOddI-UOU BI Ip sed 
do] Suep JeIpswuN sed jso,U — UONeINduI 19 UOTeIgpUuOd — 
sojuenbuew ajgnbud,p saguuop Ss3y 191181] op Jud }oWIed 
Inb [e19Uuas 93eSN,p SOPOYIOU! XNIp So] 91JUd XIOYO IT 


‘(Z661 ITH) %6' Ep WIONe eA 
896] Ud UOT[MULYSI,| dp s111ed JURSIe] SOdeUDUT Soy sUBP 
}USTBAIA IND souuOsiad saj Inod qISd aenbus,| ap ssuoda1 
-UOU dp XN} JJ ‘SAQUUOP Sap 91d9][09 op so[fjanuuUe sapuoI 
IZ Saide ‘Qg6] ua ‘ajduioxe eg “a9INp snsUO] op jaued 
UN,p SONSPA SdIJIUIIP XN¥ S9AI[9 BSUOddI-UOU 9p xne} sap 
SUIOLUUBSU JINPOId sanseA Sasnd1IQuIOU ap Ins ssuod9J-uoU 
PB] op [NUIND J] SIeU ‘9}JUBINSSBI Sd SOINITIOI[N sonseA xne 
Jonug}e Ss & IsUOdZI-UOU LI 9p IOUBPUAI BT (O66 *[[O9 10 
auger) £ anseAa RT & O'S, B,Nbsnf JUsWIO]UZT Q]UOUI 
-Sne & ajo sind ‘7 on3vA RI & 9°Z] AP ‘[ WNBA LTB %/"9 
op 11e19 aj1ad BR] ‘/ 861 OP ddIS Menbus,| op joued np seo 
d] suep ‘ajduioxe Jeg ‘sduld} 3] S9Ae JUDID}}0U ONUN}IE 8 
uoljeUsWIsNe pp xne} do] ‘sadi9gs UdIq sajJgnbua sap seo 
d] SUBP SIVUL ‘SONSBA SAP INSU B Jd INJ NB JUISSTOINIL,S 
jaued sed sajgnbua sap onsea op asuod9J-uou op xneqoys 
XN&] So] ‘UOISOIZ-UOU op sed sgjodde jUOS spUOdas so] 
anb sIpue} ‘UOISOID Pp Sed Sap sgjadde JUdANOs JUS sIoTWIOId 
SY] ‘sojUsnbesqns sansea sop 911]e101 eB] B NO soUuTezII9 
B® NeIANOU & JUspUOda|I soiNe,p onb sipue} ‘onsea ane 
sunone & o}INsUS snid JuspuOdal ou aJaT[NOTIed onsea oun 
B SjJuepuOod93I-UOU sap JUdUUATASp Inb joued np saiquiow 


CSC 


SUILJIID ‘SoJUNNHEsqns sonsea op JUDWIOW Nv s[[2UUOTIIppe 
asuod9i-uou oun & d0RJ UOJ saTja,nb jso,d ‘joued sed 
sojgnbusd sj ansunsIp Inb ap ‘sayesiaAsueI] SoJgnbuA sa] 
SUBP dAIOSQO,S IND a[[99 B puodsa1s09 [aued Jed sojgnbus 
Sop onseA dIIIWIdId eB] B 9911SISOIUD asUOddI-UOU eT 


aNnsvAa ap asuodgI-uON [7S 


“QIQIST] OP JOJJO,] 19 JUDWOUUOTIIPUOD ap sIeIq 3] 
‘ansea op asuods-uou P| :jaued ed sojgnbus xne saidoid 
juos Inb sto] oj]UesgId Ud sTeW ‘SddINOS S3d so1No01 sed 
SUTWXd .U UOTIONS a]UNSoId BT ‘OseUUOT[NULYDI,| B oNp UOU 
INIIIO,P SIOINOS dp dWIUILS 9}SBA OUN B ‘SoJgNbUd saiyNeK Soy 
$91NO} SWIWOD ‘S99]UOIJUOD JUOS JoURd Jed sajgnbus saq 


joued sed sajgnbus sap somajqoig 7'¢ 


(8961) puelyog 10 
(TL61) “1109 19 JOPUD “(SL6T) [109 19 98plIeID “(6861) 
ssosing Jed soguiurexo juOS ase}sidap op sopoyieul 
SoJT ‘s]UBpUOd9I-UOU Sop SUIWIOD SoI9PISUOS 9119,p 
onb j0ynId ‘aguidosdde uosey ap sassejo o.199 [sure JUdAned 
sopgoep juOs Inb Jaued np soiquioW saq “a9Inp onsuoy] 
op joued Jed sojgnbua sap seo 3] suep Use I}0U “sad9p 
SOP SOIISISII SI] IDUIWEXI,p IIIN I9[9A9I 98 Nad I] “d19I9 
-UBUL} UONVULIOJUT,p SIDIAIOS 19 SINDAOTACUWID ‘SdTNIYA 
Sop UOML[NITIVUIWI ‘aselIeW 9p sojoe sap sSaijsIsoI 
*JOIIINOD NP TAINS ‘SUISIOA dp JUOYY]9} ap SOIDUINU Sd] 
J1U91q0 ,p JUB}JOUIOd sgsIOAUI sonbruoYydyy9s) soitenuue 
‘souoydg]a} op SOIQWINU dp d9STJBWIIOJUL JYOIIYIII 
‘onbruoydgje] oirenuue :oduraxa red ‘sayeigues snjd 
3.139 JUdANAd sortne ,p anb stpur} ‘(sjauuotssajoid sadnoi3 
op otied Juesiey souuosisod soy inod sayjauuortssajoid 
$919100S8 *xo ‘d) apnie,, e uoNeindod vy e saidoid aie 
JusAnod a3esIdap dp SOPpOUJOW SOUIe}IID “S9AII9 OUISSNII 
op XNe} Sop sIpUIONe Jnod UO ‘d}ISOIUIBUI,[ IP 19 SIIOJJO 
Sop DAY “JOANOIJOI So_ 9p J9}U9} Inod o3e\sidap ap 
SOPOYIIWI SISIOAIP IIANIO Ud 91]JOUW 9p 1S9 SaTqeANOIjUI 
sjuepuod91 op seo say Jojel] ap UOdeJ OUWIQIXNAp eT 
“SINI[[IV I[IOTWIOP JUASTI[P S[I,S BSSaIpe ANI] MWUINO;J 
quolinod mb ja Joseuguiap ap sofqudaosns nod juos 
inb ‘(sjuared sap *xa ‘d) saydoi1d juos Ina] Inb sauuos 
-Iod ap au0Yydgyai ap SOINWINU Say 19 SaSsaIpe Soy ‘suOU 
So] Jonbipul,p sjuepuod9i xne Japuewop ke a}sIsuod 
UsAOUW 91JNe UP) *JUBIYD9 S¥d JI ‘aSsoIpe.p JUSWasURYS 
oP STAB SOP ITUINOJ dp 91sOd LI ap JdIAJas Ne JapuBUAp B 
10 ‘ojgnbud,| Ins suNa[[Ng sap no dilessJoAtuUR.p soled 
Sop JOAOAUD INI] & a[dwWioxe Jed ‘sansea Sd] o1]Ud s}UBp 
-uodal xne xnejsod SIOAUd Sop II} B d1SISUOD ‘SONBBA Sd] 
91]U9 d][eAIOUI SUOT UN BA [I NbsIOT ‘d9sT[IIN JUIUIIS IL] 
IpoyIoW dU, *sONSeA So] d1}Ud JoUed Np soIqWI9W sap 
IAINS op snssaoo1d un ade] d Ins JULIJOU Ud DUUDTAINS 9U 
[I nb 19}1A9,p 19]U9} Inod UO ‘JUSTUDIIIWIDIg “aWIg[qGO.1d 39 
Jo We1] ap suodsey xnap & A [J “S9ANOIIII 9.199 sed JUaANod 
dU Jd ONSRA IIOIUJOp e| SIndap ssvUsUEp JUO JaUed Np 
SdIQUIOW SUTeLIOO anb ye} Np Justa Joued Jed sojanbua sap 
yrednyd e] daesUa Ind dq[NdIJJIp IU] “WAINS Ja asDISIdIq e 


“Ulf 91990 B S9ST[NNN 9199 
jnod tnb sajqeyinbs sjied sap ins s9puoj UONeIgpuod ap 
2POYIPSU L] JUSATIDEP *(€G6]) JoIUNH 19 sgT[eAe’T onb Isure 


€66| aquedep ‘ejenbue,p sanbiuyoo | 


‘(6861) ISUIq ‘(p861) SEN} “soguUOp ap a]quIasUd,| SUBP 
Jainsij JUdANad sauuOsiad sa] JUOp suUOde|J sopdijp~nur sap 


d1d Wd I1u9} B UOSey ap ‘UOTTNULYDE | B sed JURUS}IeEdde ,U 
Ja JuvUd}Iedde souuOsiod sop sg11doidde uoneigpuod 
oUN JOIOQRIP INV] [I ‘SVD 90 SUR] “SaTeSIOASUBI] SasATeUR Sop 
suep UOT[MULYO9 | op sted sed juestej ou souUOsSIod say 
dINJOUL.P d[QIssod Issne jsa [] “O19Z ap sprod un sJonquiyje 
JUSIOA 9S SOIQUISWI-UOU Sd] 19 UOT[NULYDI,| 9p SOIQUISUI 
XN® JUdJIWI] 9S SosAyeue Say seo jonbne ‘uo][WUPeYd9 | ap 
SdIQUISW SOP UOTJeNIS BI IILIOIP & JUIWId[CUIIS JUdAIIS 
saguuop $90 onb Jnad as [I ‘Sor[[IaNd91 JUOS UOT[NUCYII,| 
op SdIQUIDU UOU sauUOSIad Sap Ins saguUOp Sap onbs1OT 


“ajonbuad | ap saoinos 
-Sol Sop ajuvjiodult jied oun Ja1oesuod INI] eB asBI[qQO 
BIOd SIBWI SSIAINS $3] 9p JONUNUOD ap 9IIIN 3sa [I ‘asAyeue ,p 
sodA} surejiad sueq ‘[oued np sasvudul say d0Ae 
Snjd JUSAIA OU Sa{[a NbsIO] UOT[MULYII,| dp SdIQUISW UOU 
souuosied $39 dp 911]810} B] NO otj1ed oun joued 3] suep 
Jopies WeIASp UO] IS JOPULTUAp 9S dp “sTOJaINO}] ‘}USTAUOD 
I] “UOT[MURYSE,| Wp SOIqUIDU sap syeIDOS Jo oNnbruIOU 
-099 UOTJENUS LP] IILIONpP 9p d1}OUWLIad ap sd UOT[NULY DI, | 
ap onied sed juestej ou souuosiod sap ins ojgnbua,p 
SoguUOp ap 94099][09 vB] ap [edioutid Jroafqo, J ‘saimot49}n 
SONSLA IP SIO] JUDAIA S]I SaTfanbsay 9aAv - UOT[HULYDI,| 
op saiquisw UOU - sauUOSIod soijNe.p Ins JUdWIaTe39 
SIV ‘[VIVIUI UOT[MULYI | dp SOSBUDUI Sap SdIQUIDUI Sd] 
INS JUSWII[NIS UOU SaT|{[Iando1 JUOS Sa9UUOP Sap ‘qISd B®] 
19 ddIS a}onbus,| suw09 Jaued sed sajanbus sap sued 


‘Q0UdIOJUT,P 
uonendod ev] JUsIS9IUISI STI,Nb sop stwpedsl 3119 JUdANEd 
19-Xn90 “JUSWIeIOdW9] [oud np Jus1.10s Inb sjuedionsed 
Sop 9081] BP] Japies Inod soinsow sap pudid uo ,| 1s “(uot 
-NJSUI Ud 99.14Ud NO JosUeIID,| B JUDWIOSeUdTAp *xa “d) 
die 10dwi9} onb 3.149,U je1IMOd [I ‘seo sone .p sup sTeW 
*(s09p “Xo °d) d[QISIOAQIII JS9 Jedap I ‘sed suTe]IOO sue 
‘opnj9,] & UoNe[ndod ke] ap JudjJ0s Inb joued np soiquioul 
Sd] UOTVI9PISUOD Ud dIpUsId ap JUOWITeS9 9I10dUII [] 


"(S861 LYsmoydaT 39 uUOWey) snUdA xNedANOU 
dp d11089}e9 93190 ap d1dWIOd JUeUd] GdIS senbus | 
ap joued un.p inof astwi oun JonjoajsJa jnod uo ‘sue ¢T{ 
JUSUBII}NE S{I.ND sap JUBMITAIOIUI Say Ud Jo JoURd Np sd1Np 
PR] JUBpUdd SIOIUJOp S90 JUBAINS Ud ‘JoUed Np UT eT JURAR 
quoine | nb steur sue ¢]{ d100Ua sed juO.U Inb saseugUI 
Sop SdIQUIDU So] ‘[eNIUL UOT[MUeYSE,, sSuep ‘JUeUTU 
-Jojap uq ‘snid no sue ¢] ap soase souuOsiod Sop aguIIOJ 
189 qdIS denbud | op sdud19JUI,.p uoNeindod ey ‘jaued 
NP SIIQUIDUI SUIWIOD SNOUT 9119 JUdANAd 9d1IOWP JOTUIOp 
99 SIOJ oun JoURd Np SdIQUIDU SOUIWOJ ap sou soqoq 
Sa] ‘Sase Sno] dp souuOsiod op joued un suep ‘o[dwexs 
Jeg ‘snusaA xneoanou op sodA} sutejiad JoIOdIooul 
Inod a[duus zasse apoyjoul ouUN II[Qe19,p a[qIssod stojied 
1S9 [I SIU “ATIOIJJIP JUDANOS Jsod SNUSA XNIANOU ap sadA} 
Sd] SNO} 1UBI9[JO1 Inof ev ssTUI 9UP, ‘UOTe[Ndod x suep 
SNUDA XNBIANOU Sop 3}dWIOD I1U9} Op UTZe onseA onbeyo 
e uoT[MUeYsE,| Inof eB 91]}9UI Op dITeSs9d9U 9119 JNod [I 
*“SoTBSIOASULI] SUOTJVWIT]S9 Sap II[Qe}9 IssNe INIA UO,] IS 
‘JUepUddsD “d[BIIUL ONSLA LT OP JUDWIOW Ne 9UUOTIOIIIS 
UOT[MULYSI | JUSWII[CUIIS OIAINS op 39 9]10YOO oun Inod 


uoIsusWIP Sweyenb 9un,p jnole :jaued sed sajanbuyz ‘oj! Je uoyeyY 


JUIWIOD JOpgd01d op JURSTJJNS 3.199 nad [I ‘ayeUIPNyIsUO] 
ashyeue oun JanjoojJjo,p 3sa Joued sed ajgnbusa oun,p 
Jnsefqo [nas af anbsio7y ‘wopjijunysa,] ap anol v asi 
*9}]X9]U09 99 suep s[qeiyusnl 

aJjQ UdIG WeIINOd onseA a19IWIOId eB] B 9SsNnd}]N0d uON 
-d9[9S 9p UOTIVIOdO dUL-, *S9QUUOP Sap 9}da][09 ap san3seva 
S9S $d]NO} ddAR ‘JOIJUS [oUed Np dJdUIOD JUeUd} UD UO 
-99]9S 9][91 9UN pp INOD J] JaN[BAd }IeIpNeK| [J “UOT}aT9S ap 
uoneigdo 3]SA OUN JOSIXd HeIINod aseuUO][NUeYSIINS 
3] ‘joued sed a}gnbus oun. p sped 9] suep (ole IOUTW 
uonerndod oun °xa -d) uonejndod ey ap odnoi3-snos 
urle1I990 UN .p dseUUOT[MUeYSEINS Ne Jopso01d aIIsap UO | IS 
‘ddIS dlenbua | op 9}x9}u09 a suep 
sseUUO][MULYSIINS Np assyeue sun Inod (¢66]) UOIey 
19 OND MOA “XNeId0s SoUWIeISOId op saiterlolyauaq efop 
souuosiad say] IOUUOT[MULYSIINS op s[INUI 9149 WteLINOd 
[I ‘jeued np sginp ey] JUepudd JUS.USWIWIOD INnb sapotiod 
SOTJOANOU dp ANs JUSWAT[ONIIQeY JUIPUO] 9S SUOTJBUIT}SA $9d 
onbsind *xne1d0s soumweisold sIsArp & UOT edro1Ied op 
Sapoliod sap s91Np &] JOWIIISS & JUDAIOS dIS denbus | 
ap soguuop sof ‘ofduioxe Jeg “uONeI9pIsuOdD ud astid 
3.119 Op deUIpNyIsuUOC] osATeue 9UN,p 9}xX9]U0D 9] SUBp 
d1Isgp 9dnoIs-snos Np UOTIUTJEp LI ‘JUSWIOWISISIOI] “JUOL 
-91juUd A aseUUO][NULYSEINS Np sanjoxa o1jNe ,.p onb stpue} 
‘9dnois-snos np JUOINIOS ssevUUOT[MURYOOINS [9] UN 
SUBP SISNIOUT SOUUOSIId SOUTEIIIO :S9INIIIDI[N sanseA sap 
SIO] SONU] INI[VA 9UN ITOAR HeIINOd jaued un,p jngep 
ne sodnois-snos s[o} op asvuUO][NUeYoEINS aT “(QUUOp 
onbiydeis093 1ndj09as UN SUep JURAIA SoUUOSIOd ‘NUdAII 
grqiey e souuosiod *xo °d) o110}IsueI] oIN}JeU Op jJUOS 
soipnj9 sodnois-snos sap d1quiou UOg dnb jIej Np JUdIA 
souspnid op JUOW syne UP_ “pie snyd JUOJOsOduT,s Inb 
SJijoaqo xne d][QISINU Jd[9A9I 9s Inod Jouvd uN,p Inqop 
ne gouous Jrjoafqo un ve dIpuOdsl & JUeSTIA dseUUOTIN 
-UBYdEINS aT “SduId} 9] D9Av JaSUeYD JUdANOd dJgNbuUd | 
ap sfoofqo soy onb yey of red JUoUTUTeJOU oTJISsNf 9s 
souapnid vy ‘aginp onsuoy op sfoued sap sed aJ sueq “uOT] 
-eordde uos suep Juapnid Jo1UOU as Inv] [I stew ‘Poured 
Jed sajygnbud xne 9[1]n 9179 Issne jnod oseuUOT[MUeYS 
-91ns [9] UA ‘anbryde1is093 In9jdes UIe}I90 UN,p s}uap 
-ISol ‘iatnorjied o3e .p odnols ‘so IOUIW ‘NUDAdI JIGIey 
eB souUOSiIod :sadnois-snos s[a} ap Saydwiaxd sap IdIOA 
“sooredas sasATeur Sap o1}}0WIEd nod sadno1s-snos sao ap 
SOIQUIOU SP JURSIJJNS IIQUIOU UN ITUINOJ ap UIfe “SaTVSIOA 
-suel] Sajgnbuo sa] suep 9sI[I1N JUDAS IV] ISO UONe[ndod 
R] Op Sodnoi3-snos suleji9d op sseUuUOT[NUeYSIINS oT 
(‘ratjrenb sidoid Img] op IMd1I19}UI,[ & JUaseUgUIOp IND 
SdTIQOUI SOUUOSIOd Sap 99Aa[9 UOTIIOdOId B] ap sed a] sup 
So[quyeA JUSIMIWAp sayentur saddevis sap saseJUBAR SUTL}IIO 
‘stojonoy) ‘sovd Ins [leaves] Np sJnod sap uoTIONpes 
dP SOWII9} Ud soddvis sap s[VIIUI UOTJBULIOJ eB] WeINI0Id 
aonb a8e]UPAR,| ‘SdINdLI9}[N SonseA xne ‘JINpos sofeUuls 
-110 soddeis8 sap INd1191X9,[  JURANO] 9S S}IOIPUS SOP SIOA 
joued np soiquisW op UOTIVISIW BY ‘SINoT[Ie Jeg ‘9stpNn 
jso [esod oreuUOT}sonb a] no snbruoydyye} MIIAIIUL, | 
so[janbsap sinod ne sonsea soy Inod yesedsip sovid 
Ins [feAeI} Np stelj Sop UOT|ONpE ouN,p sseJUeAR | “IOI[ND 
-IyJed ug “saguUOp ap 9199][09 ap SANSA Sd] $9}NO} ap j9 
2]qQuIasud UOS sUep foUed Np 31dWOD JURUD} Ud S9UTULIOI9p 


COG 


ang Wesraop soddeis sap mmojdwe J 39 uonesyin,| ‘foued 
Jed ajgnbua oun,p sed ay sueq “(S96 YSty ‘o[dulexa 
Jed ‘110A) soddei3 sap ModlI9j}Ur,| e aJgnbua | op sayqeisea 
SOP IQUISOWOY | dp 19 ASND Ud $]NOD SIOAIP Sap pusdgp 
soddeis sap ayewumdo uontsodwos oJ ‘saddeis ap 
uonesyin | & aqenqiune ‘ajgnbus | sp SUOTeUIT]so sop 
JOULLIVA PB] Ap JUSUASSIOINNB .p UN,p xtd ne snusjqgo jUOS 
SOSEJURAR SAD “JUIUWII[NIS SJUSUISIS SUIeIII0 INOd JUOW 
-930] dp Sd}IUN,p SdIsI[ 9p JUSWsSI[GeI9,| B ASePUOS ap 
dSEQ KP] OP UOTIONIJSUOD Op [IeALI] J] JOU] & Jd USUI 
-e|dap ap sielj soy dINpoi e UOSeJ ap ‘ad"Td INS SMOATAIOIUT 
DdAB SaTeSIOASUBI] SaJgnbuUsd say suep gAO;[dwWIa JUSANOS 
1s9 saddei3 ied aseuUOT[MUeYIE ULE “ONSeA JIQIWOId PT 
JUBSIA BSBUUOT[NUeYIE,p UT 9] 9IINIJSUOD Op JUSWIOW 
ne UOTVISPISUOD Ud dstId ag Wop joued sed sjJgnbue 


dUN Pp I[BUIPNZUO] 9INjJeU BT ‘asMUUOL/IIUDYIA, P UD] e 


"IM9joej 99 ap aIdWIOd IU} 
JUdAIOp ‘jaued red aJgnbusa oun suep ‘sjuepuodss xne 
SOATILIOI SO[SII SIT “SONSVA Sd] 91]US S99UUOP Sap 91ITIq 
-eledwioo ev] B JMU INb 99 ‘a1jNe | B ONSeA OUN,p SOW QUI 
say sed JUaIOS aU s}uBepUOdsI sot anb a[qissod s1o[e js 
[I ‘joued sed aj}9nbus oun,p sed a[ sueq ‘soqiuodsip sed 
JUOS OU S9MOTAIOJUI 9.199 JUBADP SJUBpUOds say onbsIO] 
sinjysqns sjuepuodsl ap saidne sat{[lando1 JUDANOS ]UOS 
sajgnbua sap sa9uuop Sa] “SyUDPUOdas XND SAA1JDJA4 S2BIY 


‘9h0] dua JustUWONbEIJ USAOW d13Ne UN jsd 
SJUePUOddI Sop dOURSSILU Op IITeSIOATUUR | Op JUSWIOUW 
ne SWeYNOS ap saj1ed ap IOAUD,'T *(SNOssap-1d ITOA) xno 
ddAB 10KIJUOD UN IUS}UIeU INOd Ja aJanbua,| op pses9, | 
B QUOJOA 9UUO INI] Ja}9sNs nod sioj ke] & ‘s}]e1[NSII 
Sop s}URT[Ies sey sjusog1 snyjd soy JuUeUUOp ‘o}gnbuUd_| 
e JelaI onbipotsed unay[ng un sjuvpuodgi xne JUdANOS 
JUSTOAUS [oUed Jed sojgnbus soy JURSITIN smmoyoroyo 
Sa] ‘dIpnosdl e 93S01 Inb uOTJsonb aun jsa (jaued np 
INSPA JIQIUIOP VT B NO IITEIPSWII9JUI ONSA OUN B ‘ONSeA 
aigtuoid el e “xa ‘d) jaued ied 939nbud oun suep sje} 
-IOUI,P IJJO,[ & XNIIW I] JUSTAUOD IND JUOWOW oJ ‘fourd 
np seinp vk] 93no} JUepusd UOTeI9dOOD vs JOINSSE,S B 
Issne stew ‘juepuodds np setjIUl UOTJedIorjJed Ke] 11U91qQO 
B JUDWII[NIS UOU ITAIOS JUdANAd sjeOUI soy ‘foued sed 
dgnbus sun,,p sed as] sued ‘ajonbus,| & sajaply yUsINOUWIAp 
sjt.nb inod uoj[uueyo9 | op SoIqWIOU xne s}Iojjo ong 
quaanod (sedal-soes ‘saotmelnopeo ‘sosse} “xo “d) syne 


-IDUI,p SadAj Sone .p d10NUd NO “JUdSIe [9d “Sf/1JDJIIUT e 


‘juepuodgl onbeyo ap sguue sed 
SMOTAIOIUT SIO] JURIIOdWIOD sJgnbud ‘ASAIN AIeIOIyouNg 
dIe— [ROIpsy] BT ap sIpeo oJ suep ‘(OVd]) INa}eUuIpiO 
Jed sagjsisse soe[d Ins SMOTAIOJUI Sop SUBP UONPWIOJUI 
-O1191 9p UOLNBSTNN | JUSALIO9P (€661) “1109 19 SpreMpy 
“SooAO[CUId JUOS INd}JBUIPIO Ied 99]SISSe MOIAIOJUT.P 
SONDIUYII] Sap IS 19 SUC] 1S9 SONBA SO] 91JUD I[[BAIOIUT | IS 
Idwiosoe & aploevj snjd jsd aJUBAINS ONSeA PT B Jojaddei soy 
IIOANO & dINIULUW 9p oNSBA 9UN,p SasuOdgI sap JUdUI9} 
-I@I] IT ‘S9QUUOP Sap 9199][09 dp 9pOW np jd sanseA soy 
91]Ud O[BAIOIUL, | Op 99.1Np &] op pudadap uoneUOsUI-ONI 
DOAB MITAIOUL | op UONVOT[dde p 9111OeJ BT “9AdT9 JUDWIDI 
-93BX9 9DUII9YOO Op NKIAIU UN d1Inpold ap onbsi stew 
“son3BA Sd] 9.1JUS S9]UdI9YOO snj{d sasuod9. sap 11U9}qG0 .p 


Lod 


JOWIId UONCUWIOJUI-O19I IOAB MOTAIOIUI,P onbruysei 
dH9D ‘sommoli9jue sansea sap & SoguUOp sasuoddi Sdaj 
sjuedionied xne sajaddei op afqissod sa [1 ‘jaued sed 
sojgnbus soy sued “wolnUsOfUul-O1]24 JAAD MalAsajuy 


‘Jue UsWIeXd UN, Pp Jofqo | a11vJ Issne IOP SONSeA So] 
d1ud sasuodal sop sifiqeredwiod e] Ans 39 joued ne Jodi 
-Zed op JanuNUod ap JUePUOdSI Np 91UOJOA BJ INS IOMIIA 
-I9JUI,P JUSTUBUBLYO Np JoJJo,] ‘SB [9] UN sue “[e1]U99 
WOIpus uN,p IJed & soNJOIJJo ‘IMaJeUIpIO Ied 9g]SISse 
onbiuoydg9} MoIAIO}UI oun & d0RId INS MIIAIO}UT OUN,p 
assed uo.| Is ojduioxe red ‘I9MAIAIOJUI,p JUdASURYD 
un Joulelus jnod spoul op JuawoesueYo uN ‘sIOsIed 
“SONBLA SO] IIJUD SOQUUOP Sop dITTIQeiedwiod eB] op uo 
-sonb ey JouIWexod Ine} [I ‘ane | B ONSeA 9UN,p JosUeUD 
ap sfqudaosns 18d 9}99][09 ap apour JJ IS *(soJUanbesqns 
sonsea Soutey}ioo B [elsod o1reuuoNsonb sed no suoydgya} 
Jed SMOIAIOUT 19 ‘UdT] UN 19910 19 JOBJUOD UN II]qeI19 nod 
onseAa sIQIWIId eT eB ddeI[d IMS MOTAIO]UI ‘aydwaxe Jed) 
9199[[0D IP SOPOW Sd] IOIIVA JIIeJ IO[NOA nod uO ed 
“S9QUUOP Sop 9399109 ap onSeA snbeyYd ap p1ies9,| v astid 
9.119 Op UOISIO9p a[o] ouN ‘Jaued red a39nbusd oun ,p seo 
a] sueg ‘(InsleUIpsO Jed 99)sSIsse onbIUOYd9s9} MIIAIO]UI 
—- OV] NO Inaj}euIpsO Jed a9}sIsse sov{d INS MITAIOIUT — 
OVdI) Ineleurpso sed agjsisse apoylaw oun eIastyNN 
uo | IS 19 “Juepuodsl 9] red duio1 a1teuuONsonb un Jed 
no suoydgye Jed ‘aovyd IMs SMOIAIOIUI Sap Jed sarypionsoes 
JUOJOS SOQUUOP SII IS JOpIO9p ney [I ‘aJQnbua ayjanb 
d110d WI ,U inod dWIWOD ‘saauUuOop Sap aj2a]jOI ap apo-w 


:SQUIWUEX9 9.119 ISsNe JUDATOP Inb sindj}oeJ sotNe ,p d1QUIOU 
UIe}I9N UN 9}STXO [I steu ‘faued Jed oJanbua,.p ueyd un,p 


soljowesed xnediould sa] duUTULINI9p SNSsap-1d dIST] BT 


“o[Qe[quuos JOJJO UNONe BU JUSAYONvADYO sues ued un 
B SINODII J] STEW “UOT[NULYII | op o][Te] BI JoJUsWIsNe .p 
dIoUWIed Jnad 3dUdI9J91 9p 9POLod LI ap JUDIIASUOTIL | 
*SoTPSIOASUBI] SUOTIEWIT}SA Sp INO, “JUSIUSYONeADYO sues 
ue[d un JUeSTTIIN Ud 19 DDUDIOJ9I1 Op apOLad v] JUBASUOTIe 
Ud IeUIPNIIsuo] ssATeue | Inod ale] apueis ap joued 
un J1u91qg0 nod UC *JUapadeld Inb simajoej soy red s9uTU 
-IoJ9p 1so foued onbeyod op uoypNueyog,p a[re} ey] ‘sao1no0s 
-Sol op QUUOp JoNnuUe NedAIU UN INOg ‘jaund np ajjiv I. 


‘osiey snfd UOMeAIasqoO .p o1]Q9UdFJ OUN 
BILIJJO spoued sap un] ‘s}uBYyoONeAdYO sjoaued sap say 
*SOINSOUW SI[[OANOU Sap UOTeINeISUI,| ‘SoIde sdutd} UIe}IIN 
un jJuepuod jo ‘jueAe SoUUOSIad SaWIQWI sap suOTeNiIs 
So] JUBIedWIOD Ud JOJJO INI] JON[eAI,p dIT[IQIssod ap 
nod eine A [I ‘JuUeYyoONeAdyo uoU JoUed UN,p d9UUP dI9IUIOp 
Rl OP SINOD NV ININSIA Ud JUIIIUS SdATILISISI] SdINSOUT 
SO[[PANOU ap Is ‘a[MW9Kx9 Ie *SIATILISIZI] SUONPOTJIPOW 
SIP SWIWIOD SJUIWIIUDAI,P OJ Jo,[ JUDWIo}eNnbope JoIMsaul 
sed ou op afqiidaosns 3s9 [I,nb 1sd JusWIOYONeADYO sues 
ued np ou] o1jne su) *“]JUdWIAYONeAdDYO sues uvyd oj sed 
joultod au anb 99 ‘aguUOp apolied oun,p sinood ne sjaued 
XNOPp Sop $}e][NSIJ Sap UOSTRIVAUIOD 9UN &B ddI STBIQ S[9} 
op UsWIeXxd | JOWIOd JUDWIAYONVADYO d9dAv uP] JJ ‘ano 
uq ‘o]U9991 snd dUISsIIO,p 1So sjaued sap un] janboy{ 
suep ‘JUSsWIIYONeADYS d9Ae ULTd UN INOd sed J] 1S9,U 99 
onb ‘uonendod e] ap s]JuswW9[9 xnedANOU Sop JUdWISUTATd 
31d WOd I1u9} sed dU Op d109Ud NO “JUdWIOUUOT}IPUOD ap 


€66| siqwedap ‘ajenbus,.p sanbiuyoe | 


sTeiq uN,p NO UOISOIY,| B Op stelq UN,p INIJJNOS ap 9[qQIy 
-daosns 8b] URARP UOS ‘JUdTTAYONVADYO sues uKyd uN,p 
sed o[ Suep ‘joued uN, Pp ULJ B] SIDA SA9ATOSQO SaTeSIOASURIY 
SOQUUOP Sap JURSIA SUOTIBUITSA Say ‘OIINO UY ‘aesSIOASURI} 
UONLUINSA | IP SUIOS9Q So] INOd sagUuIqUIOD 3119 JUSANEd 
siogid JUSWIOW UN JUdUIIDUOS INnb saguUOPp so] ‘soue} 
-[nuNs sjaued smoaisnyd & A [IS 1ed ‘sapesIOASUeI] SUOTIELU 
-1}S9 say Inod sed neva ou sjuBvYONeADYO UOU sjaued soy 
jUdIJJO nb spuvis snjd uoTHUeYSI,p a[Ie}] oUN,.p os8v]ULAR 
90 ‘slojaInoy “sJuBYyoNeAsYo sjoued xnop sdwis} 3n0} 
uo JuejIodwios ueyd un,p xnod onb sois snjd stoj xnap 
JUSWATeWUTXOIdde 3149 JUdANAd s}UBYONeADYD UOU sfouRd 
soy ‘aydurexe ied ‘ayeutpnysuo] osAyeue,, Imod uolyy 
-UBYD9 9]SBA UN Issne Jinpodd [J] *JUSWIIIIeI] ap SINOD US 
1S SIOJ B] B OUR [Nas UN Ie ‘o[CUIIS 9.1]9,p ISeIULAL,| 
e sjuByoNeAsYyS uoU sjoued sop jJue}IOdWwOs urd up 


‘osouue onbeyo nesanou un Ja0UdW 
-WIO9 Ud sTew ‘suv oijenb ap sjaued sop I0Ae }eIINOd 
uo ‘9}1]IGQISsod o1INY ‘sue xNap Sd] SNO} 9dIOWe jIeIIS 
nesanou un JuUOp suv dijenb ap sjoued sap ijqeje Issne 
yrermmod uO “Ulf pudid yUapgo—e.d a] onb sap Jaued nesanou 
UN IJOOUSWWOD op jo ‘sue o1JeNb op joued un INO0Ae,p 
1S9 9II[IGIssod suyQ, *(€66] UOIeY 19 OID) sue o1enb 
op joued un 19}10dWOd IeIADp qdIS denbus,| janbay 
UOTAS [IOUNOD YoIessoy [eUOTIeN Np spnje,p sdnois un,p 
uorrsodoid oun .p ‘ajdwioxe sed ‘seo a] suoualg ‘sjaued 
Sap JUsWNYONeAdYO ne JUeNb astid 3139 WOp UOISIO9p oun 
‘OxIJ d9.1Np ap sojadai sasessed e jouvd ied a3gnbua oun ,p 
SBd 3] SUL] “SJUDYINDAIYI UOU NO SJUDYINDAIYI SJAUD_ e 


“sjuepuodal xne 9sodull neapiej 3] 
1S9 PANO] SN{d 3d ‘JUIWIOUUOT}IPUOD ap S}ajJo Sap Jo Joued 
Np UOIsOI9 uN JIqns ap onbst uo snid ‘sonsea op & A [I 
SN[ qd ‘d0UdI9J91 op apoliod vy] ap s91Np Fe] 39 JaUed Np s9INp 
R] Jed QUIUIIOJAp }S9 S99UUOP Sap 9}da][0D ap sonseA ap 
dIQuIOU JJ ‘sed sap Jiednyd ve] sued “sansvA ap aQUION e 


“QAdT9 1S9 DIIOWIDUI 9p Indi19,p onbsi oy snyid 
‘QNSUOT Sd 9DUdIIJOI 9p opolod Ke] sn[g ‘s}uapgo9id stow! 
aijenb sap sinood ne 9ssed jsa,s Inb 99 ap dUUDIANOS as 
uo, onb o91xo ‘stow o1jenb xne saguuop sap 9399][09 ap 
SONA Sap d9Av ‘ FdIS BJenbua | aonb sipue ‘a}uapso9id 
JIAIO B9UUR,,| OP SINOD Ne SNUDAINS, SJUSWOUZAI sop 
JUSUUSIANOS 95 STI,nb sjuepuodsl sap asIxo ‘saguUOp sap 
9199][09 op SaTjanuue sonseA sop d110duI09 Inb ‘q]Sd PI 
‘ISUTY “S9PUPWIp UONLUWIOJUL,| 9p ITUSANOS as ap sjuep 
-uod91 sap 9}10eded ve] ap pusdgp soguuop sap 9199][09 
ap souonbelj ey] ‘aouaiafad ap apolsad dD] ap aang e 


‘sonsuo] snjd uoleAlasqgo .p 
sopoligd sop inod joued 9] suep sopies 3139 JUdANod 
(201OAIp UN *xo ‘d) JewIoU joUed Np 9s9INp ke] ap sinod 
N¥ SJUIWIIUJAY SOUTLIIIO JUDATA IND No (9}1JOUTU oUN,p 
SoIquisW Soy “xo ‘d) sonbrystiajoeied soureyiad juRAR 
joued np soiquiowl soy ‘JUdS3TxX9 | asATeUL | ap SJroafqo 
So] ONDsIO] ‘Isury “SoIqWIsW sp sodA] SIOAIp UOTAS JoUed 
Np d91Np P| JoIeA d1Ie} ap onbiy9u9q 9339 stojszed ynad [] 


‘uotje[ndod ve] suep snuda xnesAnou 
Sop UONDUO]J Us UOT[MULYD9,| op INOf &e 9sTWI ap sgI[NoIJJIp 
sop aonb uoT[NUeYd9 [| 9p UOISOI9 | dp UST Issne UOSTeI US 


‘jeued np soyeuly sonsea xne Jrejuasoidal [esJoAsues) UOT 
-UeYO9 UN Jopses ap d|IOIJJIp 189 [I snd ‘aginp ansuoy ap isa 
Joued 2] snd ‘aysueaal uq “astogid elas sapotiod sayjoi ap 
Inod dIAINs 9p UOTIOUOJ eB] 9p UOTJeUIT]S9,| snjd dUOp 39 
‘joued np uly e] JUBA JUOIJOUTUI} 9s Inb [aued np a9inp Pe] 
Juepuod JULSUSUUOD aseUIQYO ap sapouied ap vine { [I snd 
‘sdwa}3uo] eloinp joued gj snd ‘ajduexe eg ‘ayeulpnysuo] 
asATeUe | dp SUL] So] INOd saguUOPp Sap ISSaYoLI PI 1S9 spuBvIS 
snjd ‘a91np snsuoy op jsa jaued 3] sn[q ‘jaund np aaing e 


:oIpusid & SUOISIOSp Soyedioutid say 110A “joued 
Jed o3gnbuod oun nod sjtej 3.199 JUDATOp STOUUOTIIppe xIOY 
op SUIWIeS 9]SBA UN ‘oTeSIDASUBI] BJQNbUS oUN,.p UOTIBdTJ 
-Tueld be] op sped 9] suep sostid 3119 JUSATOp INb suOIsIOgp 
Sd] S9]NO} op sns U_ ‘sfesIoAsUeI] oJgnbUdD oUN ke JIOddeI 
Jed jaued sed ojgnbusa sun apassod onb ajouuonippe 
QIX9[AWIOD op UOISUSUIp oUN 4so ,,SdWId},, UOISUSUIP eT 


dV} B XIOYD Soy :jouvd vd aJgnbus oun .p uvjg ['¢ 


‘joued red sojonbua.p soawlsoj 
So] S9INO} B ‘apeiguas UOdSe] op ‘onbiydde,.s uowlexs o10U 
op jeuassa | slew ‘LT Yq” oenbus,.| 19 qdIS aenbus,| 
SUID ‘Oxf d91Np ap sajadal sasessed ve joued sed sajgnbus 
xne JuoWoedioulid suossaigquI snou snonN ‘joued sed 
soygnbud sap asAyeur | 19 UOIda0U0) BY] SUBp JUDUUSIAIOIUI 
Inb sjoodse xnedrourid say W99p UOT}OES oJUOSgId eT 
(6861) Od 2p UbA 19 (066[) UPWIZIOg 19 UOSsnUse\| 
(6861) ‘[[09 19 yAzidsey “s}Ud09I SaTduIOXd ,p 9.11] B ‘SUO}TO 
‘SoJgnbus saj[o} Ip SISO[OpoOUJsW LI INS saseIANO,.p jus 
-SIOIN dIQUIOU UN,p UOTINIed v] ap gUSedUIODOR Issne 1sa,s 
Joued red sajanbud sap p1es9,| & d}SdJIUBU NOOR 4919]U1, TJ 
“€661 U9 QL.LCA) Nusadal np jo [eaves] np onbrureuAp ey ins 
djonbuq,| WnNpoul & epeueD onbuysneIs 19 ‘(N66 “[]09 19 
auIger ‘8861 YAZIdsey “¢g6l “1109 12 WOSTON) E86T Ue 
(ddIS) , uonedionieg weisolg pue swosuy] jo Adamns,, 
djgnbua | gue] & Snsua_d 9} JO neaing *S'~ aT ‘“o1uUa.9p 
dIQIUIOp B] Op SINOd ne suagdoine sked xnoIquiou ap suep 
SdddIOWIe 919 JUO 9IUDS OWIOW Np 991Np onsuo] sp jaued sed 
sajgnbuod sap 19 (qISd B] 9p UONdIOsap oun Inod ‘7661 ITH 
IIOA) 896] Ud JDUSWIWIOD & , SoIWeUAG dWIODU]T JO Apnis 
Joued,, oUIeOLIOUIe oJUDUPULIOd ajgnbua,'T ‘soseuguU Say Ins 
INDIWOUO0SD UONLULIOJUL,| 9p SUTBWOP I] SuUep JUOWIUTeJOU 
‘sing}oas xndIquIOU op suep Joued sed sajgnbua say mod 
1919]UI,p UES JULJIOAGUII UN SagUUL SdIQIUIOP $99 19]e]SUOD 
nd & uc (‘soureoligwe sayelopey joued red sajgnbua.p 
SUOTICIIOSOp Sap Inod (986) SASAING [PUIPNIIsUOT [elopo4 
UO 99d}}1UIWIODQGNS J] 10 ‘SIUP-1e1q xne soguow joued 
Jed sojygnbus soureyiod op suondrasap sap Inod (8861) 
uosivad 9 yOnIog ‘sureumny JUsWIoddojaAgp 9] 19 JOURS 
-SIOIO BT Ins sduia}suo] v A [I sagstfess [oued sed sapnj9,p 
uowiexd un Inod (Q/6[) SWRITIA 19 [TeA\ JIOA) “xned 
-IPOUW STeI} ‘OURS ‘d}TeIJOI ‘SOIQIIID Op Jo Sapnje,p XIOYO 
‘UOIJEUIWIOSUOD ap sasuddgp so] Ins SUIJOYIeEU Op sepnid 
*snd}oa]9 Sop JUSUIdJIOdWIOD ‘UOTIVSIWITIOIA ‘sonsoIp 
op uoTeWUIWOsUOD ‘aTIUgANnf soUeNbUTEp ‘suTeUNY JUSW 
-oddojaagp jo sdUessIOIO :[oUed Jed saj}gnbua,p jal[qo | Wey 
quo ‘a[dwioxo red ‘sjueains sjofns sa] ‘sourewiop xnoiquiou 
op sup sogsI[egiI yUOS Joued Jed sojgnbuo sop ‘saquue 
Sosnoiquiou ap sindap ‘19 (gr6I PlafsJezeT SQc6] SIA 19 


uolsuswIp awaeL}enb euN,p jnofe :jaued sed sajanbuyz :ojld Je uoyey O22 


plojsiezeyT ‘otdusoxa Jed ‘110A) nuuOodeI sdura}3uU0] sIndap 
so youed red sojgnbus sap soi soyeuIpnyisuo] soguUOp 
sap Jotua}0d oT ‘s}uepUddapUI xNKSIOASUBI) SZYSI[D ap I1I9S 
gun Jaind01d Jnod onb ayjao anb xneid0s snssad01d sap UOIs 
-UdY9IAWIOS dIMNIT[I9W UdIq 9UN,p 9d1NOS BT JUOS [oued Jed 
oj39nbud oun ,p saguuop sap o411e.11Xx9 Jnod uO Nb a|JonprlAIpul 
UONLILA B] ap Sa]UvSOdWIOD SdI]Ne .p 19 91NIG UONVIUA PT 
dp sansa sa7T ‘s9j9d91 sodessed e sajgnbua xne jyioddel 
Jed ‘askjeue.], ap uejd of Ins ‘9]9 asejUeAe UN sojgnbus 
S90 B JUaIgjuOD joued Jed sajgnbud say Jua}euIed onb 
UOT]MURYIE SWIQUI 9] INs JUeIIOd S99g}9d91 SOINSSW SIT 


TANVd UVd SALANONA “EC 


“SQUIB X9 9.119 JUDAIOP dJQNbUD,| dp SUOTIVUIT]SO Sop ssUUOP 
UOISIOIId ap XNBIAIU Sap INOd sjIVeI91 $]NOD say ‘a}gnbus | 
ap syroefqo xne sipuodss sine [ 19 UN. JUaANed sueyd 
xXNap IS *(€ UOTINIS P| IIOA) JoUed Np SoIQUIOW Sop 91I[IPTJ LT 
JOIMSSE,S B SOUNSAP SJNLIIOUT,P I1JJO | nod Issne stojsed J9 
UOTMULYDI | IP SOIQUIOUI Sap sJUsIUaOK|dEp sap IAINS J] 19 98e} 
-sidap 3] Inod s}noo sap 1uU9}10d Woo steul ‘sojgd9J sasessed B 
sojgnbud say JUSSIXa Nb sUOTMULYII,p 9919d91 UOTIDIIIS BI op 
$]NOOD SI] Id}IAN,p JUd}JOUNLIAd Joued Ied sajygnbus say ‘atdulaxe 
Jed ‘UONPIIPISUOD Ud STId 3.119 JUSATOP $INOd S2J ‘soTeUIpPN} 
-I3U0] Sojgnbus,p sueyd sjuss9s sip stedwiod uo .nbsIO_T 
*. Joued sed ajonbua,, aJuesoduios ve] 
B JUIWIINDIUN SddIOVSUOD 979 JUDIVAR SIDINOSSAI SI] $91NO} 
IS S¥O 9] 939 WeINe,U 990 oNb Jed snjd uO][NUeYdS UN INS 
JUOJOPUO}J 9s QuUOTIORIF [oUed B OJ9NbuUS oUN ,.p JUBUSAOId 
SOTJONPIAIPUL SUOTIVIIVA SOP SdINsoU SolINe.p 19 soyNIq 
SUONIBLIBA Sdp SUOTIVWITISA Soy ‘JoIPNONIed u_ “sgsT[NN yW1e49 
djuvsodulod aynas oun Is aonb a[qievy snyd jJusWaITessa09u 
BIOS a]UBSOdWIOD sNbeYd 9p UOT[MULYII | Ip aI[Te1 BT ‘saTq 
-IUOdSIp sayeqoys sadInossal xne gSOduil jso puoseyd un Is 
‘stOjoIno [ “OUNILYD op S9deIURAR SI] ILIJJO Jnod ‘JUSWIITIOA 
-nouds oaae joued sed ajgnbua oun,p no sajedai sasessed 
e ojonbud oun,p jo jaued red ajonbus sun ,p UOSTeUIqUIOD 
oun 4so aya nb sored ‘guuonoesy joued e sjonbua sug 
(Q86] ‘[]OO 19 SULYUTH) JUdWIAYyONeAdYO 
daae ojgnbua.p uvjd uN,p dIANdO Ud dSIW ap o[dwaxa 
UN 9NISUOD STUL]-S1BI_ Sop IdIAIAg ONUDADY [euIO}UT np 
NUdAAI Np sonbysneis sop UOISIAIp B| ap Sastide.Us,p UOT 
“URYD2,T “(986T JOIUNS FT L6T NODS 19 YSLY ST S61 ZAI 
‘g{duroxa ied ‘110A) uonepndod ke] ap uoTiIsoduiod ek] op 
Jd UOTIDIIIS Op soi[Iqeqoid sap s}usWasuURYOS sap d1dwWI05 
JUD} Ud INO} ‘a]UNpgo91d a}9NbUd,| Ip SJUSUWI[9 Sap UOTILA 
-I9SUOD P| JOSIWITxeW op ulye sonbiydde 9139 nod ZIAD y Op 
3[[99 op odA} np sinpgd01d oun ‘sed flored ug “9}IAII9Ne ,p 
dA} UOS dp jd JUDWIASSI[QeII | OP [Ie] BP] OP UOTILLIVA PT 
op UOTIOUO} Ud ‘d1]Ne | B BPeSIDASUBI] AJQNbUS 9UN,p JOIVA 
jndd JUSWIdSST[Ge19 UN,.p UOTIOIIIS Op IdIISOp dIT[IGeqo.ld Ke] 
satjonbsay suep “s}UsWassI[qeid sop soidne saguoW saygnbua 
SOP JUDUIWULIOU S¥d JJ 1S9,.c-d SAUD} J] SUBP JUSTIA SyUDTHNIS 
SOP UOIINIIIS dp Sd9dIISOP SdIT[IGeqo1d say NO Jd d1Tessad9U 1Sd 
SUO][NULYD9 Sap JUDWOYINVADYO UIe1I99 UN NO sUOTIENIIS 
sop suep juanbijdde.s Juawiayoneasyo dace djgnbua.p 
sue[d saT ‘sduio} of suep suOoTes9I9e Sop Ins 19 91NIq UO 
-BLIVA PT INS O9ITWI] UONCUWOJUT| Op JUNO; Issne JudAnad 


612 


SO[[A °9}J9U UOTILLIVA PK] IP 19 SJUBINOS xNBAAIU Sop UOTeW 
-1]89,[ JUsWaTedIOULId JUDSTA JUDUTAYONBADYO ddAe Sojgnbus 
So] ‘JUSWaT[9ANOUdI ddAv [OU Jed sajgnbud say] aUIWIOD 


*‘JUJWIT[PANOUAI ddA Joued Jed sjgnbus,p uejd un,p 
SUONWUNSO Sop JOIN op Inq J] SUBP SoINSLI9]Ue SosgUUOp op UCN 
-eSI]N,.p spoyjow oijne sun Inod (¢€66]) *[[Od 19 JoT[NJ Issne 
MOA “(E661 ISU 19 [JOMIULD “RG NO[SOIIPIH 19 Jopurg 
IIOA) 9}19U UOTIVLIVA BT OP SUOTBUIT]Sa sap onb sayes1oa 
-SUBI] SUOTJVUIN]SS Sap JUL) UOISIODId BY JOIOT[9UIe INOd 9}IS 
-OdW0d UONPUIT}S9 | B ILINODAI Op 91 IqIssod ve] sup OpIsel 
JUSWI9T[IANOUSI DdAB [oUed Ied sajgnbua sap sfeloeds onby 
-SLI9}OBIS JUL) ‘sjaued sap d9INp 911N0d eT Jed 99} 1s9 
sda] 3] SUBp S9QUUOPp Sop UONeSIISe JUN ITU9}QO Jd SJaNpIA 
-IPUI S]UNWIASULYO Soy Jon[eAd Jnod UO aT[anbey] suep sinsow 
RB] ‘jUoNbgsuod Jeg “JUDUII[NIS SIOW XIS ap sportsod oun 
juepuod uo][NuUeYss | SuUep JUdINOWOp BpeUueyD Np sarjoe 
uonendod ve] Ins ayjansuaw ajgnbud,| ap uoT[MUeYdE | ap 
SdIQUIDUT Soy ‘aTdulaxa Jeg ‘JUdWII[NIs aporied 331N09 dun 
juepuod joued np oiied Juawiayeigued UOJ SJUDWIZIO Soy 
‘sajgnbuod sayfa} ap sued *((9) 19 (e) sydefqo) a}}0U UOTeLIeA 
RB] Op 19 SJUBINOD XNBIAIU SOP UOTIVUIT}S9 | JUsUIATedIOULId 
JUOSIA JUDWIO[[aANOUSI daAev JouUed Jed sajgnbua saT 

(686] UOITey 19 OID ‘aydurexea red ‘IMOA) samnati9}jn 
SONSCA OP JUSWOUW Ne soIquIsW xneoAnoU ap d1doidde 
yiodde un & 90RIs ‘UOT[MUeYOS 199 9p Inof eB anuUd} eT] 
e aN o139 nod Joued sed ajgnbud oun ‘1[qei9 919 elap & 
(3210]90p Un JueAe SoUUOSIad *xa *d) a[qQeI1s d1v1 ONbNSIIII 
-deIBO OUN JURA SOIQUIOU Op UOT]MWURYSE UN IS *(anbruory9s 
oIpeyewl oun JueAe souuosiod sap ‘xa ‘d) sayqeis sores 
Sonbiysti9joeieo sap uoU ja (S[Inap sap *xd *d) xnesanou 
SdIB1 SJUIWIDUDAN Sop anb JayNUuIMNdOe ,p a.1jJOUWLIEd JusAnad 
du ‘sTofayno} ‘joued red sojgnbud saq ‘sore1 suoneindod 
dP SI11OS SdINO} dp SUOT[NURYDE Sap 19919 ap d1}}0UWLIEd 
19 UIJ 91190 B Sogst[IIN 9199 JUdANEd sojJado1 sadessed ve 
sojonbud saq ‘[Inap uN Nga JUdUTUINNNI JURAB SaUUOSIad 
sop NO d1e1 oNbIUOIYS sIpeyewW ouN JUeAB soUUOSIod sap 
o{dwoxe red ‘are1 uoneindod oun,p soiquiowi ap uol]y 
-UBY99 UN JUSWIIAISSIISOIC JONINSUOS dp UOISBD9O | 3.19 
juoAnod sdwia} np [ly ne sagjada1 saguuop ap Sajoa][O9 saq 

“SONSA SO] IIJUS I[VAIOIUL | & 
dOUdIIJOI 9p 9polod ve] JULIIWI]T Ud ‘saQUUOP Sap 91d9][09 
IP SAAISSIDONS SONA ST SoIde.p JUDWISUDAD UN, p d91Np PL] 
JOUTULIOJOp op oJ ood jnad Joued Jed ajgnbuod oun ‘awauU 
oq ‘(e1Uapsd9Id MOIAIOIUL,| B 9IE[DOP 919 WRAL JIPR[eU 
QUIQUI BI IS MOTAIOUT aJUaSoId BT ap SIMOd ne d9IR[DaP 
oIpeyewul oun,p oJdwiod sed evipudr) ou uo ‘IsuTe) s}UdUT 
-SUZAP SI] JOUWITIp nod s]Usps091d MOTAIOIUT | JUBSTINN 
ua ‘osedoosa[9}] np swaqoid a, JouIWITa Inod saguUOp 
SIP JJDd[[OD IP SONSLA Sd] d1JUD d[[BAIOJUI.| B JUepUOod 
-S91IO9 9DUSIIJOI OP IPOLad ouN ‘ISIPNId & SJUIWIDUIAD Sd] 
JInod ‘juesi[Nn sued red ajgnbusa aug, ‘asedoosay91 ap steiq 
UN,p ONDSL J] a1VIeU JUOJ J9 DSUODI Op IMdII9,p aWIa,qoid 
JULJIOCUIT UN JUDANOS JUdIPUISUD ‘Sd]ep Sap ITUIANOS ds B 
QMNIIFJIp V] 9p JUsANOIdS sjuepuody say anb dd.1ed ‘assed 
3] Ins juej1od suonsanb sof ‘stojainoy ‘saanoodsosel 
suorjsonb op uadoul ne (sIpelew ap saporied sap ‘xa *d) 
SJUDWIIUSAI,P ddINP PB] INS a10DUd No ‘aguUOp apotied sun .p 
SINOD NV JUIUUSIAINS Inb s]USWIIUVAI Sop INs saguUOp sop 
I[lende1 ap Jus}oULIod sojadai sasessed ev sajgnbus saqT 


€66] siqwecdeap ‘ajenbua,p senbiuyoe | 


‘joued sed ajgnbus oun & ILINOddI & JUR]IOUI UOSIeI 
ayedioutid Pe] 1sd SoUUOSIOd SOLIQU SOT JURYINO] SUOTILLIVA Op 
dINSoUl P| Jed J1dJJO osATeue.p Jamusjod su0Ug,'T “syOefqo 
$90 & dIpuodel JUaANad au sojada1 sasessed e sajgnbua 
SoT *((2) 19 (Pp) sJoafqo) UOT[NUBYS9,] BP SoIqUIDU Soy 
Ins saguuop op ‘sdura} np [IJ ne ‘uonesgise | 919]0WII0d ap 
onb Isure ‘ang UONPIBA P| JoINsoW ap 9}10edvo Ina] suep 
juapIsel Joued sed sajgnbus sop xnediould sasejuvar so] 

°9]]0U UOTIVLIVA BR] Ap dINsoU BT Inod joued sed 
djgnbud,.[ ap INdAvj Ud oNOl SUOTILI9IIOD $30 ap dduUAaSOId PT 
‘juonbesuoo reg ‘joued red sjonbus oun soide,.p ayqeye 9}}0u 
UONLIIVA BI IP SUONBUWIT}Sd Sop SodAj-sINdIJO Sd] JONUTUWIp 
op Josjo nod juo sdwiaj np [IJ ne suuOsiod sugUI eT INod 
dgNbUA | Ip SI[QVLIVA Sap SINITEA Sap SATJISOd SUONLIIIIOD Sd] 
‘sed 99 suep ‘sIojoinoL ‘(uoNe[ndod ve] ap sonbrysii9joese9 
So] onb UOTIIsOdwiod eR] UST ISssne JUBYINO} SjusWIasUeYS 
Sdp 9IGWOD JULUD}] UD dIJIUJOP 93399 JoINSOW JNIdA UO,Nb 
juesoddns ud) 9]]9U UONLLILA B] op UOTeWINSO | Inod joued red 
sojgnbus xne yoddei red sajanbua .p 9dA} 99 JOSIIOAR]J Issne 
JIVII[QUINS SIMNILI9}[N Sapels sap B sojJadgJ sasessed ve dJgnbua 
ouN,p SUOT[NURYSI sop sapyy snjd uoNejuasgidol eT 
"SOTBSIOASUBI] SUOTIVUIISA,.p 
SOUUIAOU SAP B 9SS919]UI,S UO NDsIO] ‘jaued zed saygnbus 
xne j10ddei ied sajadai sasessed e sojygnbusa sop indaej ua 
Issne ouOp anol In9j}0eJ 9D ‘joued red oJgnbus 9un,p jueu 
-AOIC SOTBSIDASULI] SUONBUINSA Sap souUdAOW Sap sadA} 
-SINLI9 SAP JUIWIASSIO.INO’ UN 9J[NS9I Ud [I “JUSUIATB.IUIS SLO J] 
189.9 SUIWIOD ‘SANISOd jSd UOT LI9IIOS 91390 IS *S]USWIOUW s}UdI 
-9JJIp & suUUOSIOd JWIQUI Le] INOd d}gNbua,] op sayqelseA sap 
SINICA SI] 9.1JUS 9}STX9 IND WOTILIIIIOO BR] SO UONeISpIsSUOD 
Ud dIpUdid & INd}OBF BIN UN ‘SaTBSIOASULI] SUONCUITISA ,p 
SOUUBAOUL Sap Sed a] SUB *((Q) 19 (B) SfIID9fqQoO) saraTUAp S90 ap 
SOUUDAOUL Sap Jd SoTBSIOASUBI] SUOTJEUWIT]SA Sap orIMpoid nod 
joued sed sojonbusa xne soinotiodns juos sojadoi sasessed 
B sajgnbus say ‘suosies soo Nog ‘[aued np sd9J11] xnesIoA 
-SuBI] SoljoWIeIed ap SUOT}EUIT]SA Soy ‘SIM9TI9I[N syuIOd sap 
B ‘Sagyoe}Ud JUOS JUOP dsuUOddI-UOU dp STeIq np suayqoid 
J] JUANJUSNNe J[IotA JouRd uN,nb sinsow eB sagiqsIsoIUS 
yuos nb ssuod9J-uoU Bk] B sanp sojiod say ‘snjd aq ‘suon 
-J9JIOAUIT,P IIULIIACWId $d Jd S[IOIJJIP JUSUII[VISUIS [IAI 
ds INOL & ISIUI dI[a] UN ‘SINdII9I[N sapejs sop & SaIqWIsW 
XNBIANOU dp SUOT[MULYDE sap joued un ke Jojnofe mod sjrej 
JUSIOS $}IOJJO Sap ‘stojied ‘aonb ustg ‘oued np jnggp ne 
11e}sTxo Inb uoNendod vy] op 911) UOT[IUeYSE UN IMs spuoy 
as joued sed ajgnbus sug ‘sod JUdWIOUI 99 & 9}sIxo IND 
uonendod ve] ap aisijiqeqoid uoT[NUeYd9 UN INS spuoj as 
gyesidAsue.s] sJgnbus onbeypo onb 9140s ap ‘asessed anbeyo & 
UOT[MULYS JOANOU UN,p JUIWAIIIId 9] 9JOdWIOD ata ,nb 
jsa sojodai sasessed e ajgnbus oun,p jnoje jedioutid a7 
(L861) UOTE Jo URSUNC MOA “gIITeI9p 
uouwexe uN INO “Sfsefqo surej199 B JUSWOUNONe JUOJsIeS 
ou nb surjd sap be A [J ‘spies9 sorne.p & sjueWIOJIod 
SUIOW stew ‘sjId9fqO SUTe1I99 ap SIA-B-SIA SINoTIgdns 
JuOs sued suIe}IOD “dIPUION INIA UO,] oNb sjdefqo sap 
puodap osornonied uonentis oun suep ueyd np x1oyd oJ 


*‘JUIJUDTJOANOUSI DaAe [oued 
Jed ajgnbud oun,.p no s9jedai sasessed e ajJgnbue oun .p 
jo joued red ajgnbus oun.p uOosTeuIquiod ke] Isa QUUOT] 
-oelj jaued e ajgnbua sup, ‘auuononsf jaund vp ajgnbuq e 


*sduio} np 
[y ne uonendod ve] sp uorlsoduros ve] op suonerea 
sop 19 aJgnbus,| sp uone[ndod ve] suep judiInawap nb 
UOT[MULYII,[ IP SJUILUITP Sop UOTIDaTIS 9p saiT[Iqeqoid 
SdP Sd9IIS9P SUOTILIIVA Sap SIOJ eT B aIdUIOD JURUD) Ud 
JNO} SUO[[MULYI9 Sop JUSWOYINVADYD dp J13ap d] JOSTU 
-IXBUI op oJJQ WeIINOd Inq aq “UN JIUd}QO Ud & JUDIIS 
-1091d OSTA JUDWOYINVADYD IdAv dJQNbusd aun ‘sjissaoons 
SJUSWIOW xnap 31]Ud dJgNbua | op SUOT[MULYDE sap JUDUI 
-9YONvADYO uN ITU91Qg0 B sed ayd1ayo ou sajadai sasessed 
e ojJgnbus,| anb sipue} ‘slojoino, ‘s}UDWIOW SJUdIOFJIp 
B S9QUSU SOTBSIOASUBI] SoJQNDUS,p ILI9S JUN, p IdUTIOJ 
So JUDUTOYONVAIYN ddAve aJgnbud sun ‘sojada1 sasessed 
B dJgnbue oun sWWOD ‘JUuaMayINDAaYyd Jaav ajanbuq e 


"JUSWd][PANOUSI DoAv [oUed Jed soj}gnbuo say onb 
anbuoojenb JUSWIOU UN & JUdTHIN}I81] ap SIMOd UA sjaued 
op SUIOUW 1d]10dWIOD B Ja 99INp ansuUOT snid op 9119 & 
d0uepud} juO sojodoi sasessed e joued sed sojgnbuo soy 
juonbgsuod Jeg *(aseWIOYd ap sapolied sap s91np *xo *d) 
SO[VUIPNIUSUO] SdINSOUI sap ev sdUeIIOdWI,p dnooneaq 
d11NO Ud JUAPIOIO’ JUSWIAYONVADY daae sojadai sasessed ve 
Jeued sed saygnbua say anb stpur} ‘(xne} $90 ap UOTINIOAD 33 
ISCUIOYD dp xn} *xd “d) Sd}}9U SUONLLIRA dp SUONLUIT}S9 Pp 
]9 SOTBSIOASUBI] SUOTILUINSA.pP 119s 9UN dIINpoid inod 
SO9ST[IIN JUIWIISIL] JUOS JUSWIIT[OANOUSI DaAv [oued Jed 
sojonbus saq “sjmoefqo soulgui soy sed JUSTIA OU S]I 18d 
‘sueld xnop $90 31]U9 UOTIOUNSIP 9UN d1TeJ Op I[1IN 489 [I 
‘sIOJoINO [, *JUIWIOU! SWIOWI Ne UdWIeXd,p SINOD Ud JUOS 
snjd no sjoued xnap ja ‘a9}Tu] Iso Joued UN,p d91Np e] 
‘seo xnap say sue “JUNWOYONeAoYo un v A [I a]Jonbe] suep 
sojedo1 sasessed e joued red aj9gnbua oun e ajuayeAInbe 
Sd JUDWdT[IANOUdI SoAv Jou Jed aJgnbus oun ‘Jopred 
JUBUIIIOINIS YW “JUalajjaanouad Jaan jauvd And ajgnbuq e 


‘oporiod swigu 
B] JUDWT[NIIIed JUdIANOD snd no sjaued xnap Is ‘jUSW 
-ayoneadyo UN INO0Ae A Jnod [I a109U9 No ‘(pie} snd no) 
SUIWI9} OS JUDpg09Id aT NO JUDWIOW Ne Nb sdUsWIWIOS 
du joued un Is ojdutoxa sed ‘sjaued sjusl9sjip soy ied 
SO9SIA SOPOLIod sap JUSWIAYONeAYO unone Io0Ae A,uU Jnad 
I] ‘OxlJ do1np oun ouNdeYo Jue Joued Jed sojgnbus.p 
d119S 9UN,P S9WIIOJ 189 so}9d91 sosessed e joued sed 
ajgnbua su ‘sajadas saspsspd p jaund snd ajanbugq e 


‘sjuepuodal op uoT[NUeYss sWIQW 
np soidne ‘s}UsWIOU S}UdIOJJIP & ‘saguUOp sap AN[Ionde1 
e ojsisuod jaued red aj3gnbus sug, ‘jaund und sajanbuq e 


‘o1yne | e asessed un,p sonbijuep!l juos “j1ed suu0q 
aun Inod ‘suonsonb s3q Jo (838 .p Sou] Jo Sonbiydeis09s 
SdIIIJUOIF SOWIQU “xo *d) aJanbus onbey) & sJoTUeT OWIQUI 
RB] Op suljJop uUoTeyndod dun,p soi JUOS UOT[NULYDII, | 
ap SJUdUIZTa Say ‘olINe,| Be osessed uUN,p sauWIQU Sd] 
JUDIOS UOT[MULYSY,| Ip SJUSWII[9 So] oNb JoANsse.s B JUS 
-OUNONE dYOIOYO 9U UGC “SJUSWIOW SJUdIOFJIpP & So9sT[edI 
SOJOUTISIP SoTeSIDASUBI] S9JQNbDUS,.p dt9s oUN 3S9 $919d91 
sasessed e ajonbud suQ ‘sajadai sasnsspd vp sajanbuq e 


:91SI] 9UN IOIOA U_ “SJ1alqo sao ap 
dJUIOL | & SdTeSsadgu SaguUOP Sap 9199][09 eB] Inod juIod 
Ne SIU 939 UO d}9nbua.p suvjd op s1qwiou ule}I90 UA, 


uoIsueWIp @wayenb 9un,p ynofle :jaued sed sayanbugq :oj!D je uoyey giz 


"8IP0t “AA “O'E “wowsurysem “MAN “2AV 


UOTININSUOD [OTT “OUND Yyoieasay [BUONRN ‘OID “4 9URISUOD ‘OS8OT “N-'A ‘(puelAIeIN) dPIAYIOY ““palg yosvasoy OSOT ‘IISeM “UOTeY weyeio , 


‘(QUUOp JUDWOUW UN ke aT]aYD9 spueIS B aJgNnbuUS 

ouN sUep S9AIJOI SINaTUdZUI Jd SoNbIJNUSIOS *xa “d) 

Joynonied yuswoW uN eB 9AIBSqO oIe1 UOTIe[ndod 
oUuN,.p SdIQUIDW ap UOT[MUeYSE UN,p INO eB anuUd} BI (Y) 

‘(SOANIA JUDUUdIANp Inb 

SOUND} Sdq “x9 “d) sorvi suonendod ap suoyNueyo9 sap 
JUSWIWIEIOU ‘SUOTIMUPYOS Pp dAISSoIZOId UOTeNUINIOR | (3) 

{(asvWUIQYd ap sapotied sap 

d91np *xo *d) sanbuystigjoes1ed sing] Ins 19 (AasevUIQYd us 

Jaquio} *xo ‘d) s9uuop apolied 9un,p simod ne JUasInp 
-O1d as IND S}USWIDUIA9 Sap Ins s9gUUOP ap UOTIUAIqQO,| (J) 

‘(januue NuUdAda I] JtuUs1qo Inod stow! aznop 

dP SNUDADI Sap UONBUIWOS *xo “d) SNPIAIPUI xne saaqq 
-Ba1 SAQUUOP ap dpOlad ouTe}I190 9UN INS UOTVSIISe | (2) 


‘(Q]UBAINS d9UUR,| Snid JUaTe}9,[ aU IND Jo s9UUR 
oun 9}01Aned &] ap [INas a] sNOs JUsTeI9 IND ssuUOSIod ap 
uonsodoid *xa *d) snprArpul soy JUBYONO} s}usWIAsUeYO 
dp $d1}99vJ SONG Pp 19 S9]NIQ SUOTILIIVA dp UOTILUINSI | (P) 


{(o11Ne J & SIOW UN,p SINdWIQYD op uOoTJIOdo1d ev] ap 
UONLIBA *xd “d) SATII UONVSIISE Pp XNVIAIU Sap & SUOT} 
-CLIBA OP IIIP-B-1S9 9 ‘S9]JOU SUONBIIVA Op UONBUINSA | (9) 

‘(10J op UUaIpNOND UONeWWOSUOd LT 
op syjonuue suuasouw *xa *d) sdwia} a] suep uoTvjndod 
Bl ap sotjowieled ap souUdAOUW SINITVA Sdp UOTIVUWITIS9 | (q) 


‘Sduld} 3d] SuUBp S]UTOd sIaaIp B (QJoIANed 
BR] Op [Inas a] snos JuvAIA UONe[Ndod ve] sp uonsodoid 
el xo ‘d) uonejndod vy] ap sangwiesed sap uoneulnsa | (2) 


:JUSWIWe1OU *JUOS SJIDafGo sag 

"SoTBUIPNISUO] So}gnbuo xne Wes] JURAR sJrOaqo .p aWIUIeS 

dUN 9}NO} IP 9dINOS eT & 3Sd sdwId) 9] Suep UONR[Ndod P| 
dp UOTISOAWOD FT ap Jd SaNbIst19]9eI1eD SOP UONNIOAI,T 

“suotjsonb sao ap gy[relap snjd Juswye1) 

un juaTJU0D IND ‘({86[) UOIey 19 UBOUNG Ap INjao ap 

JUDWDIIOJ IIIdSUT.s 9SO0dxa TJ ‘sfroalqo SIOAIp xne dilejsyes 

jusAnoad sued s}UdIgJfIp So] ajjonbe] suep oimsowi vy 30 

Sd9UUOP $dd B JUIUUSTAUOD IND dsJonbus,.p suvy{d say ‘sdur9} 


3] suep JUsNTOAY IND sosguUOp xne saidoid sanbiyAyeue 
SJdafqo sa] ape1guas UOSeJ ap IADap UOTINES dJUaSOId BT 


SHTVNIGNLIDNOT SALANONA “7 


“UOISN[OUOD op dsINS Ud sonbIeWdII1 
sanbjenb ojuasgid p uOT}OaS BY “€ UOTIOS BT B SosOdxd 
juos jaued sed ajgnbus oun_.p dsdAjeue,| dp 19 UOTINDXd | 
ap ‘uondsaouod ev] ap sjoodse sjuasayjip saq ‘sduwia} np 
[J ne soUN,p UOT[NUBYDI SUIQUI 3] IIAINS B ]UIISTSUOD 
Inb ‘jaued red sajgnbud sap Jatpnotj4ied seo ne 9ssa19jUl,s 
‘UONBOIUNWUWIOD d}UaSdId eB] ap [edroulid sd10d a] 4s9 
mnb ‘arsed suigixnap eT *Z uordas BT ap Jofqo | WeJ UDUTeXO 
19D ‘sotqissod sjgnbusa,p suejd ap sadA} say 1a sojanbua 
$90 ap SJdafqo Say JUSWIUeJOU ‘soTeUIPNIIsUO] Sajgnbua,p 
uoTesI[eol eB] Op xne19UaS sJoodse say ajuasaid s19TUIOId 
eT ‘sated xnoap Ud dSIAIP 9S UONPOTUNUIWUOD 93390 

*SJID9[GO SIDAIP $90 dP J1UIONL | & SoTtessa09u 
saguuop so] JUasINpold Inb ajanbua,p sued say onAdi ua 
assed UOT]BOIUNWIWIOD 9} UNSoId BT “SsduwId] Np UOTOUO; Ud 
d}gnbua ,p saguUOp Sap UOTINIOAY,| ap sasAyeue sap s}rdalqo.p 
dLI9S SUN 9JNO} dp SUISIIO. | B JUOS UOT]e[Ndod YY] JUBYONO} 
SJUIWIISUBYD S3D ‘OOS 7$ BOND Z$ AP assed auuoOs.od oun ,.p 
JONSUSU NUDADI 9] ONHSIOT NO ‘JUIDIOAIP SodTIeU SAUUOSIOd 
sap onbsio] ‘aduiaxe ied ‘juasueys sonbijsti9}oVI1ed saT 
"JUSWIISULYS Op Sasned Sop JUOS UOTININSUI Ud 99.19Ud,| 19 
UONVISIWID | ‘S9d9p Sd] ‘OUIQUI ap ‘(UOTININSUI Ud sauUUOSiad 
sat sed pussidwiod ou agIpnia uonendod ey Is) uolnjisul 
UN ,p JUdTIOS SfI,nb no UdISIWIUT syI,nbs1o] a109ua no 
‘(oynpe o3e | 9p a]UINNe | 9p NO) douessieU P| 9p JUdWIOUW Ne 
uonendod ev] suep JuaI}Us saIquioU Sop puenb JUdUUSIAINS 
UOTIISOAGUIOD ap sJUdAaSUBYD Saq ‘“SdIQUIaWI Sind] ap 
sanbijsti91oe1ed Sop SUONPOIJIPOW op UOsSIeI Ud Nb anjoad 
uorsodwos naj anb aosed uarq Issne ‘sdwi9} 3] suep JUSTE} 
-SUOD JUAdSURY) sajgnbua sa] Jed sagsia suoneindod say] 


NOILOINGOUINI VT 


“QJVUIPNIISUOT ISATUL IIQISI[ IP JOJJO SJUIWIDUUOTIIPUOD dp steIq ‘joued np 
UOISOJ ‘solada1 sasessed e sojgnbud ‘jUSW[[aANOUdI daAv [OUR Jed sajgnbua ‘jaued red sajgnbuq :SqIO SLOW 


‘joued sed ajgnbua,p saguuop sop ds[eUuIpNUSUO] ISA[VUR | 


JUB}OULIOd SOpOUIOW SOUTe1IOO ap onb Isure “SIIISI] IP 19JJO,[ IP 19 JUSWIOUUOTIIPUOD Op Sieiq Np ‘sanBVA Sa UdJOJJIP xne 
asuod91-uou ey] 1ed sgsod sowaqo.d sap ‘joued red ajgnbus sun,p uoldaqu0d ek] ap JudWIOUI Ne sastid 3139 JUdAIOP 
Inb suOIstoap Sop suoies A SNON ‘[oued red sojgnbues say Ins d9x¥ 1S9 SIIIOW IWIdIxNap BT ‘SJNd9fqo sod d1pulaNe ,p 
aijowsed ueAnod — 9uuonoesy joued e sojgnbud 39 JUSWT[OANOUS! dade Jaued ed saignbuod ‘jaued red sajgnbus 
‘sojod9.1 sodessed e sojgnbua - ajgnbua,p sueid ap suondo sasJoaIp SUOUTUe xa snoU ‘apoIIe JUaSaId Np sNtoUl a19TWOI1d 
RI sued ‘sjmoefqo xnoIquIOU ap ISIA JUOANSd SsdUd] o[ SUBP S9QUUOP Sop IN][IONdI1 B JUdISISUOD IND sajgnbua sq 


aWwnsad 


jOALD “A AOINVLSNOD } NOLTVY NVAVAD 


UOISUIIp sWItWeNb sun .p ynofe :jaued sed saygnbuy 


Zlé 


epeuey anbijsiyeys 
Wragga lg Clee BU Ell TOWN 
€66 | aiquedcep ‘ajanbua,p senbiuyoo | 


‘TUP-SIh “TE ‘aIUaIIg 1SA40.4 
*syurod [e}UOZIIOY JUdUBUIEd WOI UONPUITISA YIMOIS JUINJOA 


(9861) ‘'O “SWNOHL? “WL “11d “Od “NASNAG NVA 
“OVT-OPT ‘OT ‘22Ua10g 
JsasO4 “Suyjduwes Jajsnjo Aqyiqeqoid-jenbo Jo ylomowedly 
ay} ul Aloayi sulduies ilod “(061) “LH “‘YdaNAYHOS 
‘V09-86S “€7 ‘YoADasay 
IsalOoq {O JDuANOL uviIppuKD ‘so{dues juTIOd painseawol 
WO} [ OWI] JB OWINIOA IOJ SIOJCUII]SS SATBUIOIE JO 1S9] V 
‘(€661) “L'O “LLOOS 2? “fd ‘NAAND “If “Wd SHOSAOU 
“SVI-9ET 
‘LE ‘aouaIag Jsa/o.f “satdures Julod [eUOzIIOY poinsevowiss 
WOJJ SIOIVUITSS $991] JO JOquINU pUk vale [eseq squedui0g 


(1661) “L'O LLOOS “fd ‘NAqaD “If “Wd “HOSAOU 


“€6C-187 
“SE ‘adualIg jsas04 “Sojdwies juIod [eUOZIIOY poinseowios 


WOJJ UIMOISUI PUL YIMOIZ IOATAINS IOJ SIOJUINSS sIqueduio0s 
MON (6861) LO “LLOOS 1° “f'a‘NAUD “IL “Wd “HOSHOU 
‘amered Y "6€ ‘aUalIg 1Sa10.J *S211OJUIAUT 
JSo1OJ 10} Suljdwres Jaysnjo oandepy “(€661) “Al “VA ‘HOSAOU 
“C9-7S “L ‘aUuaIIg JSA1O4 
“sIo1eUINss Ssuljduies julod oNewoisAs pue WOpuUeI sUIOS 
Jo saniedoig “(1961) “O"1 ‘ZLIMYOH 1 “NW ‘AA TIVd 
“*OLE-LLE ‘6L ‘44jsas0y fo jouanor *diysuoneyes 
ay) - Surjdtues jojd pur iulod “(1861) ‘O'd ‘CTVMAAGO 
“AOTIM UYOL :YIOXK MON “Suldung Aaaing ($961) “1 ‘HSI 
“"PLS-OLS ‘ES ‘dujsai0.. fO JousANOL *SUISINID JO poyoU 10O;d 
IIQELVA 941 JO UONVSTISoAUT UP JO sI[NSOY “(S¢61) “A ‘HOSNH 
“pI-Z (€ ‘aoUualgdg JSas0.1 
“sexo isvoyINos ul Suljdues-joyjd yUM poredwioo surdwes 
“lod “(L861) ‘S'M “AUHAOLS ? “UT “HONVENASOUD 
‘ZOS-O8P “IT ‘a2ualrg 
Jsa/O.J “UOISSIISII sd[nwW pue sojdwes jo Juowaor]das 
jetsed ‘A10jUDAUT JsdIOJ SNONUNUOD “(S96T) “L ‘VINNO 
“AQTIM, UYOL :YIOX 
MON “CPA a€) ‘Sanbiuyoay surjdug (LL61) °‘O' M ‘NVYHOOO 


aIHdVeaOOITsIa 


“SOTTIN SOITEJUDUIUOD SINI] 
Inod ‘iapnoiyos suep onb tsure ‘sowAuour saijiqie xnop 
*Q100SSB INDJIVP9I 9] JOIDIOWII & JUDUUT] sIndIne sa] 


SINANGWIO dana 


"$JQIOJ Sap 
aeseuUuo]UueYyos,p sued op odnois jonb 9310dwi1,u op 
INSTIQIUL | B SUOSTEIVAWIOD So] s[eI9UNS UOSLJ Op BIOIT[IO’J 
ayooidde a][aanou 91399 °s9}0019p uOU KI-dnbsnf sawatqoid 
Sop IOJ9A9I B Jopre ynod dJANIO Ud OST INI] JURA sued 
$90 Op UONLINUIIS ev] steu ‘s9sodoid JoNsolOJ oseUUOTIN 
-ueyoe,p suvjd sap xnoinosti onbi109y} JUaweddojaagp 
un yledap ne 19nj0dJJo,P 9IISSIO9U LT IOWII]SO-snos uOdSe] 
auNoNe ,p SUO[NOA dU SNON ‘ayeyides souejIOduI ouN,p so 
JIANIO Ud 91]JOU! SI] op JUBAR OSLUUOT[MULYOY,p Sopoyjow 
SOJUSIIIJIP op Sojotidold sa] JUDWOTIDVJ 19189] ap g10edeo 
BR] ‘d119]S9IOJ ap Sopnjd so] SUBP SAQUUOP Sop 9J99][09 BI & 
Jo1oesuod nej [I,Nb JussIe | op Jo Sduia} np nus} a3dwiog 
‘onbIWIOUOSS sINjJeU ap Issne stew ‘onbis109y} oINj}eU 
dp JUdWI[Nas sed Jsd,U BSVUUOT[NULYE,.p SUOTILINUIIS So] 
Inod 9}Ud19JJIp ayoo1dde 93399 ap JOUUONIppe o3e]ULAR TJ 
‘oJuaTeAINbS s[qe[No[eo sWIOJ 9UN JOANOI simofno} 
suOANOd snouU ‘[391 IONSa1OJ BSVUUOT[NUeYDS UN JasI[eoI 
Imod 99}UaseId JULIO} BV] SUBP SINDIEWIT}SO So] JUDTITBULIOU 
sed suolastiqjn,u snou onb IeJA 4sd [I$ “d0UdI9J91 Op 
IPE IUIQU NV SIPOYJOUW! SI] $91NO} JUBISOIUI Ud ‘S19IOJ Sap 
ISLVUUO][MULYOI,P S9POYIOW! SOIUDIIJJIP I1JUS SIDUDIIJJIP 
Sd] 19 SOPNIT]IWIS So] IPUSIGUIOD & JOpIe JIVIADP 949]-ISsed 
np jdaou0d aT *1d99U0d 99 INS s9puoJ SINI}eUII}Sd sap 
d1uUasoid Issne SUOAR SNON *31]S9119}] 9UOZ 9UN,.p dUIOJ 
oseq dUN.p oseUUO][NUPYS.p S9IUN,p 911 & UTeIJO} Op 
SJUSWI9S dp UTZ JIQUIOU UN JST] IND yst[e19Uas IdIyS910J 
aseuuo][Uueyos.p jds0u0d uN 9]UaS9Id sUOAe SNON 


NOISNTIONOOD ‘PF 


$}910} sep eHeuuo}l|!}UeYo9,| Nod }daou0d NesAnou UM :OdS je UBEIDH ‘YOS9OY Q91z 


*piesey ne sisioyo sjulod op s1quiou np ja saiqie sap 
uonendod x] suep saddeis us uonnsedgi ef op ‘moored 
B Soiqie.p ajsi] e] ap InoNsUOC] LI 9p eIpusdsp uoNeuUl 
-weis01d ap aeurndo spoyjaw &| “SUOTIL[NUIs Sap SUT] So] 
Inog ‘saiqie p oddeis swaWI P| Inod sjnqle sop s19d91 
[Noyes un 9199-JNad JUSTeIOUTeIIUD Ja ‘presey Ne IstoYyd juToOd 
anbeyo nod stidoJ 3119 JUdIeIADP [NI[Bd 99 19 91ST] B] SUP 
dYOIIYOII 93499 ‘d][NU Jso atutjuT UOTe[Ndod oun nod s1ojJ 
xnop 1UI0d dwg JJ IISIOYS dp diIqeqoid ve] onbsing *s9pnd 
-[@9 dJINSUD JUOS 1919}UI,p SINQIIjIe so'T “UOT[MUeYSE,| suUep 
Snjoul 3.139 Inod jurod 99 ap said JUsWIUWesSTZyns JUOS IND 
Xndd SNO} J9ANOI] Inod soiqie sap d4ST| BI JNOoIed sWIWIeIS 
-Old 9] 19 ‘piesey ne QUUOIIDaI9S }S9 JUTOd UN ‘sed 90 sue 
‘QSCVUUOT[MUeYOE.p gun sWWOS JuIOd np uOTesTNN,| 
INS S9pUOJ UONLINUIIS 9UN Pp so Ud [I,Nb 9d SUOAOA ‘9}SP1} 
-U0d Ie ‘d[Ie} e] B affouUOTIIOdOId aT[IGeqold daAk ‘94STT 
oun .p Insied eB sacatd say JUSWIS,AUITS JISTOYS UOT]V[NUIIS op 
sWWeIZOId 3] SINg ‘909Id anbeyd Inod gnoyeo ag jnad /¢ 
‘adnodgp 319}-dSSBd J] SIOJ SUL] “JUSUIIID9IIP SaNUus1qoO 3.119 
quoanoad ‘PV say ‘sarydesSo1e9 1910} 9UN IMs JUSANOS JUapUOJ 
98 IOI]SOIOJ ISVUUOT[MULYI Pp SUONLINUITS so] onbsIng 

O19]-ASSe9 Np osednosap 
op sutuieiso1d-snos ne sagjiodde juej}9 souTUIW suOT} 
-BOTIJIPOW sanbjanb sanas ‘s}UsI9JJIP IseUuUOT[MULYII.p 
suvjd xnoiquiou op & IIAJOs yWeAnod UOTe[NWIS ek] ap 
Jatuassa | onb ye Np mNUdA Jso UOTBOTFI[AuIs eT “ey-onbsnl 
sasodod 919 Juateae Inb Jotj]so1Oj ISVUUOT[NULYIIE ,.p oseq 
ap sjda0u09 saline say anb 191n]d 319]-assed np 1da0u0d np 
uonesyn | red sattjduis 939 & ‘ayduexe Jed ‘(¢66]) YOsoOY 
SUBP S9SATBUL UONL[NUWIS VT “SOPpOUIJOW Sa[aAnou Soy 19189} B 
JUOIIAIIS IND IJOSIIOJ ISVUUOT[NULYI9,p SUOTL[NUIS So] 
Jowmueisoid ap jo suvjd xnvdAnou Sing] ITOADDIOd ap UOSeI 
d1jNe 9UN I1JJO INI] 19-INJ9d Ivo ‘1da99U0d 99 ap aed Jon 
juaanad ‘s}uvjstxd suvyd soy Inod simajeuyss xnvsanou ap 
no ‘Sjg1O} say Inod sseuuO][MUvYE .p suvjd xnesanou op 
IOIOGRIP B SISSII9JUL SINIYDIIOYS So ‘d[le1 Bl B s[fouUON 
-lodoid 9y]Iqeqoid ddAe OSVUUOT[MURYSE UN & SdsTuUINOS 
d}INSUd JUOS IND ‘JUIWISYINVADYD SUBS 9}9}-9SSBd ap sadaId 
Ud 1910J BP] Op asednodep ap spoyjow s[duIIs 9uN dWIWIOS 
WId9p sa 10-INjad puenb sjurod ied aseuuo][MUueyos .p 
UOIJOU BR] JUDWIIIOeJ JUDSSISTeS SJULIPNId Sa] anb ‘ajdwoxa 
Jed ‘9181SUOD SUOAB SNON “SNSsap-1d JLOep sIpeo ne sgjdepe 
JUdIe}9 S]I,S sIpusidutod & saplovy snyjd og JUOTeIIMOd 
S1QIO}J SAP ISVUUOT[NULYII,p SITeI]SQe SOUI9ISAS SUTELIOO 
anb ‘p1oge ,p INO} ‘SUOAOIO SHON ‘suodse} so[duynw op syn 
d139 nad a}uaIEJJIP UONdadIOd 91395 ‘[eI9UNS NdAIU UN & 
jugustIofal as sunqe19IIT] B] SUBp SolerIedsIp so1q suoNeolyNsnl 
ap jof[qo.| JUOJ Inb sseuUOT[MUeYdI .p suvd sop JUSWIUOD 
Ja1UOW ap JO NIC steur ‘suo JUDWA[QeuUUOSTe! SINd}eWII}sa 
sop efap judjdwios Inb sseUuUOT[NULY 9p SOUdISAS Sap Inod 
SINDJVUITISS,P 9[QUIdSUd [9ANOU UN JojUasoId ap ‘jUoNbgs 
-uoo Jed ‘jnq Inod sed &,U UONeOTUNWIWIOD oJUASoId BT 

‘Tonyqey sjuiod sed oseuUO][NUueYos | ap Imayew 
-1]189,[ 1S9 (Q[) Suep sJeUly UOIssoidxa TJ “uUOT[MURYIE | suep 
gAg[9o1d sa 7 d1qIe J anb sloj ap s1quiou ne [vs 4sa'm NO 


[=! 


es 


Sle 
le 


Gl? 


(OI) Fe ie 


é ‘VW wu 4 
M =e dng: & 


¢ Nid Ke 
N 


:JU9T]qGO UO ‘sjUaWIaDUaseOI Sanbjanb soide 
jo “ ap UOTIUTJap BR] aINpoUr eB a1gIUeUT ap (Z) UONeNb?,| 
jueddoyjaaap uq ‘soiqie sap uolendod ex] Ins spuoj jan} 
-Iqey sjulod sed aseuuo]ueyss .p Ind}eunsd,| v INeAINbS 
JotuJap 99 anb JaNUOW op ulye X Ja[NWAOJa1 sUOANOd SNON 
“UIVIIO] Op SJUDWSAS Sap axauuod uonendod ey] ins saiqie 
sap uonendod ey] ronbrdde e juoraas ‘sjutod sed aseu 
-UO[[MULYDI,[ 9p Svd 3] SUP ‘919]-aSsed Np Jda0U0d aT 

‘onbijdde eas 9191-asseo np 1dao0u09 
oJ eseUUOT[NUeYII,p spoyjoUl ayjonb e aj10d ui nad ‘seo 3] 
sInolno} ‘ej Ud ‘BIIS 9d “SaTqeTNoTed JUOS INb Saud} sap Ud 
Q[NWIOJaI ag nod X onb JueIUOW Ud ‘aJUeIOdUII sed 
qso,U aquaredde Juno] 91399 onb IIOA SUOT[e SNON “Ulf 91399 
B UONVWIOJUI,p JUSWTUIeSTJJNS sed suUOp snouU ou 33eU 
-UOT[MULYD9,| 19 ‘[Nds 2 JUSWIBAS Np d1dIJAadns ev] I11eUUOD 
suOAdp Snou ‘(Xx )4 19 4 JoNoTVo INOd ‘stojonoy “sapnoyes 
UDWIDIDOIIp 2119 WeLINOd p + J a101FI10dNs eB] oNb 9110s ap 
‘J 19 | SOIQIe Sd] SUOLIDUUONIDITIS SNOU ‘9 UOTIJOAS LT sUBP 
yrequio} JuIOd a170U Is ‘[ dINST{ eT e ‘o[dwiaxa Ieg ‘squUON 
-da]as sJuaWIsas sap ‘Pp sa] Ja[No]eo ossind uo,nb inod 
SONUUOD 3119 JUSAIOP SdIqie soijNe sap aonb uoT[NUeYd9 | 
dp SxIqiIe sop UdIQ Issne UOTIDEI9S ap sauoZ sat ‘adaId 
91199 op ised & sqUUOTDaI9S UOU saiqie sap 1ed 99}TWIT] 
aig ned 919]-9ssed np asoT[NoONIed so9I1d ouN,p ayj[re} e| 
aonb 19 919]-assed np sadgid sasnoiquiou op d1]Ud atjIed91 
o119 Inod JatpNoIed s1qie UN, p UONDII9S dp dUOZ eB] oNbsIng 
“sanuuoout juos /P say Is sgynoyeo aig JUaAnad au snssap-19 
SINd]VUITISS so] aonb jUoWs[qeqoid jso aJusptIAd snyd ey] 
uosiel eT ‘ueAe ogsodoid 919 sed &,U $1910} Sap odeUUO| 
-[QUeYN9 ,.p I|pOoyJaW 93199 lonbinod Japuewap os jnad uo 
*919]-assed Np 1d990U09 np 9}191[d UIs eB] ap Nua} ajdwi0D 


ASATVNV ‘€ 


‘(1661 19 6861) “1109 19 YOSIOY 19 (986) “[]09 19 Uasnagd 
ue, suep souuop 7 Sdura} 3] 19 | SdUWI9} 9] 91} UD JUDUIOSURYD 
np sojJuvsodwios sap sina}eUWtjsa say aipusiduioo nod 
g[1N JSd ISVUUOT[NULYSI,.p 911UN ,.p UONOU 99D ‘“saimsau 


C661 siquesep ‘ajanbuae,p senbiuyoo |, 


“gn1901 oun 4s9 
p 21QJe | 19 InoU op juURAR SduI9} onbjenb juepued 
dIW01D Op QNUIIUOD B Z 9IGIL,| ‘NIZAINS Jd DULSSIOIO 
Ind] IAINSINOd JWO ¢ 39 | SAIGIV SoT “OINSOW oWeIxnNop 
daav sjurod sed aseuuo][NUeYysd uN.p sed 3] sUep 
aseuUoT]MUeYSS Pp SoqtUN _p sJduIoxe UA) “sdud} 9 oT]Ie} 
‘yuswiode[dwia Ied soluljap 919]-9ssed Np Sdd9Ig SOT *7 sINSILY 


XNOP SI] $99NJOIJJ9 JUOS NO s}Joexd S]USWIOW sap pusdep 
SJUSUISIS SOP UOIIULJap LT ‘SNssap-1d ssguUOT]UDW suOT] 
-IPUOD So] 91JNO ‘OUOG °9}9}-aSSed Np aseUII,| Be sonbijdde 
3139 nod sdwid} UOIsUdUIp BT onbsind ‘aurgUWI 3] oINdWIAp 
Jonsaloj UOT[MUeYDE,p 1da0U09 9g] ‘(sdWId} UOISUSWIp k]) 
uo][HUeYo9 | e 99jnNOfe 919 B UOISUDUIp 91]Ne oUN Is SWIQU 
onb ej 9] ONSNIII Vl9D °7 Sdui9} Ne Nb gins jIVIIS 9U ¢ 
d1IGIL | 19 SIOJ XNOP So] 9INSIW WeIIS [ dIQIe.| ‘Gg JUSWIBIS 
3] SUBP IeQWIO} [IS {| SdUWId] Ne JUIUII[NIS JINSOW JIeIIS Z 
d1gJe | 19 SIOJ XNIp Sd] S9INSOWI JUDTBIOS € Jd | SdIqIE Say 
‘PD JUIWIZIS 3] SUBP IIeQUIO} PleseY Ne IsIoYyd JUIOd JJ IS 
*SJUDUISIS Sop UOTJIUTJEp eB] B Sed onqIUOD ou 
d[UIOd ud 9]9199 a] ‘JUaNbgsuod Ie ‘d1QIe,| 9p WOW P| 
queae o3snf NUdAINS }I1e}9 7 SdW9} J Is Z SdW9} Ne Z SIQIe | 
ond weine nb uoos[es op ouoz e] oJUaSgIdo1 g][NQUIOd 
Ud 99190 IT °Z SUID} J] JUBAL JIOW 4S9 [I 1d IMdII9}UI 
9f0199 un nb eu Z d1QIB,| 19 ‘| Sdwi9} ne sed j1e}STx9,U [I 1ed 
INILI9}X9 9J9.199 UN Nb BU p 91QIe TJ *(919I1I9] IVINS eB] Op 
JUSWdssIO1NNe UN,p UOSTeI Ud puLIS snid jsa 47%) Z sdui9} 
ne sjurod Jed uoj[nueysg,| ap UOTIDIIES 9p SoUOZ Sa] 1U9} 
-U9S9Id91 SINDII91X9 $9[9199 Say] 39 (SdUI9} 9] INOd sdIpuI UN 
quenjout ua ‘!70 suosIp) | sduia} ne sjurod sed uoyuueys9 | 
dP UOIIDIJ9S Op SOUOZ Sd] JUdJUASIId9I SINIII9IUI $9199 
SoTJ “7 19 | Sduia} say oud JUOW[dnod a] suep niedde js 
p o1qie [aonb stpure} ‘| oin31jf ej 9p xned onb sowigui say JUOS 
€ 197 ‘| Soiqie say °Z dINBIY Le] Bp SaT[99 FUIWIOD sadgId US 


gdnoosgp 319 Wes1mMod [eqoy[s uUOT[WULYS9 | INOd 9}9}-assed 9] 
*] sduto} af 9}UasgIda1 [ oINSIj Be] oNb 49 ‘9nqdaJJo 3sa aA} 
99 op sjutod red oseuUo][HUeYd? UN IS “(661 ‘1661 “6861) 
"TIO 19 YOsOY 19 (986]) “]]09 30 Uasnoq UeA Jed JUDUTUID9I 
snqjd 9j ‘91nje19}IIT] BP] SUBP JUSWID}IeI] 9]SBA UN,P jolqgo,] ey 
e sseUUOT[NUPYY,p 9dAj 99 faunsow SWIgIXNap ddAe sjuIOd 
Jed s8euUO][MUPY9 UN jsd $}QIOJ SOP DOURSSIOIO PB] B JIILIAI 
dSVUUOT[MULYII,p s1UNS 9D “plesey ne sIsIoyd sjutod 
SOUIQUI S3] SIOJ XNOp So] JULSITIIN Ud ‘s}UdIOFJIP SJUSWIOW 
xnop & SoINsoul sop pudsid uo ‘9}1I0RdIJJO,p WNUIxew 
3[ ITU9}1QGO INO “}Q1OJ 9UN,P 9dURSSIOID BR] JoINsOW Inod 
gsT[IIN Jso syurod red aseuUOT[MUeYSE,| puenb snusjqo aseu 
-UOT[MULYII,p oseq BT] JOUIWILXS SUOT[e SNOU ‘3}9}-dssed Np 
jda0u0d np UONesT[NN | sp oUUOTIIppe d[dwWIdx9,.p 9131 V 

“O110}e9[e UOSEJ OP SISIOYD sjutod 
op Insed & soiqie Sap IOUUOIINII9S B 9}SISUOD IND sated 
xNop Ud snssad0id Ne SULIOJUOD JOTSdIOJ BSeUUOT[MUeYIE ,_p 
Jornonsed odd} jonb 3j10du1,u e onbiydde aig ynad (6) 
B ({) suonenbs soy Jed yep [e19ues JUDUIOUUOSIVI OT 


T= 


iy (I — wm) 
© -{a-may) T= wm 


(LL61 UeIYDOD) 
SIOTe jSo UOT[MULYII,.| 9p IDULIIVA LT Op UOTVWITISI, 7 


1=f 


A Saenz) ol ce 
(g) (i-we v Ad pas sh 


48d X op doUeIIvA PT ‘UOTIIUTJEp eg 


(Z) ‘aroo 


19 ‘]T B [eBd 1S9 (9) OP LOIP 9109 Np $JaYOOIO 917Ud JUII9} J] 
=f 


Li 4 Lp at = 'y 
W 


onbsing 


I=! , T=! 
(0) |'z vi ae Cone 
WN T 


N 


:$u0Ud}GO snou ‘UOT}eUIWIOS ap 
d1psO,| JURSIURSIO9I UA 19 “d ap UOTIIUTJEp PB] JURIOSUT Ug 


T=! [=f 


(s) Se RE Cr a 
N W 


:suoud}qo 
snou ‘, op uonuyep Be] suep ‘fe ([) uonenb9,| ap 1101p 
9190 9] JUeNINSQns UG *{ = 4X onbyueNuoW ua X mod 
gsieiq wou 3s2 X aonb JajuoW JURUs}UTeW suoANOd snoN 


$}9410} sep aBeuuo}iyUeYOS,| Nod }deduo0d NeaAnou UM :}}09S je UBaIDH ‘YOSsoYy vz 


T=f 
(r) A= 4 = (gla 
W 


quanbgsuos seg *(4p/‘V) ul & ape89 Iso 
soueiodso,| JUOp seIWOUTTNU a1OTeTe sIqQvIvA oun say 


(€) 


Ke 10d 
gsteiq uOU jsd_ X onb Ja1]UOW suOANOd snou ‘(¢¢7-7SzZ “d 
“LLO1) uelyo0> aonb uodsej SUIQUI BT oq “XA B [e329 189 ,X 
aonb sind ‘, 4 nod 9ste1q uou jsa_ x onb JolUOU ploqge .p 
suoy[e snou ‘x imod 9steiq uou 189 & enb Jomjuow mod 


‘sjuowigas sap. I=! 
gjquiasua,| nod 19191UT,p Mayea eT ap [e10} aI § 4 = 
W 


Jo “SoIqie sap Se 


J[quiasua | INOd 3919}UI,p Mg[eA eI ap [e101 9] £'¢ KE = 
N 
:SUOSSIULJOp 


snou ‘ono uq ‘olloTesye so 4y 1a saxty quos 19 ‘py 
“JUDUWIOATSNOUT W 19 CQ aIUa JatJUS UN Isa 4y aonb sUdJION 


ope | 
suep ieiedde 9y1un swiai/ ef anb stoj ap s1quiousay = “yf 
19 ‘UIVIIO}] Op SJUIWIS9S op sIQUIOU J, = 
‘uo[[NUeYd9,[ ap sJuIOd op sIquIOU 3] = WwW 


1=f 
*Sold® Ud 1QIOJ Ll IP dfeI0} 1d1JIOdNs ve] eae % =lp 
W 


70 


[=f 
(ih 
Me <= = 
(Z) 
ly [=f Wl 
pene — = X 
f Wu saa 


red QUUOP 1S9 d]]Ie} Bl B a[JaUUOTIIOdOId 97IT1q 
-eqold dae dAaj9a1d UOCT[HUeYSE UN INOd 1919}UI,p INayeA PI 
dp [810] Np ssTeIq UOU INd}eWINSS UP) *\(WUaWADe[dUIAI 99AR 


El? 


dSVUUO][NULYS9 UN sUON dds Jo SNOU) sNssap-19d anb sasauy 
-OdAY SOWIQUI SdT D9AB ‘]QIOJ 9UN,P JdeJANS BI B S}UTOd WwW 
psesey ne SUOISSISIOYS snou onb JuvuajuTew suosoddns 


hex? 


(1) hd (¢ = 
N 


:SoIQIe KXNV SagTOOsse SagI9pUOd SINs[eA op SUIWOS ouN,p 
JULIO} SNOS JUSWUSaS ONbeYd nod UOTBAIOSQO | 911199 JUeU 
-3]UTeW suOANOd snoN ‘|{ 189 “d sap f Ins aUTWIOS BT 


“UOUIS Q } P 
fi 


ees 

1 d1QJe | dp ¥ 9[9190 Np ansed yey /UDWIBIs 9] IS | 
19 ‘sorioe ud f yUaWIZas Np s1oljodns = ‘Py 
mae) 


2180 / Jotnonsed ures} 
op lusUIsIS Np INJed e QUUONNDETIS 919 1B 7 UOT[MURYDI,[ 
op siqie un.nb sIqeqoid ey “Jolpnonsed JUDUIas 99 ap 
Insed & 9A198qgoO 3119,p d1T[Iqeqoid es e JaUUOTIOdOId juR)I9 
d1qie onbeypo nod sprod gj ‘saiqie xne sagioosse sag1gpuod 
SINI[VA OP IWIWOS LT JOS ‘JUdUSOS UN Inod ‘UOT]BAIASgO 
oun nb JusWwoqeigjoid Wespney [I ‘s}usurses op uoNne[ndod 
eB] Ins soiqie sap uoneindod ey sp uoneorydde | nog 

“O1ST] 91199 op INsed 
B SUOT[NULYIE XNIIQUIOU 9p IJ9AaT9Id 9p ULOSAQ J[ 19 adeU 
-UOT[NULYDI,p 91ST] Vl Ip UONBOTFITAUITS 91199 ap [BIIUT INOS 
3] d1JUS UOSTeIedwIOD eB] Jed a9TJTISNf JUSWIOIIUD 189 919} 
-osseo Np spoyjow ev Jed sagrji[durts 9.139 JUSANAd $1910J op 
sseUUOT[NULYSS Pp SUOTIE[NUIS So] s[Janbe] UOTas snossap-19 
UONCUWITJe ION ‘sonbiun uresia} ap s}UsWISIS ap 91ST] 
oun e ‘addeis oun,p snjd e yusuUoNIedde saique say a[jonbe| 
suep soiqie.p soddeis op dist] oun .p s9ulJoj ‘aseUuUOT[N 
-UBYD9,p 9Seq PB] ISUTS JUBSINPS Ud Jd ‘UTeIIO] Ap SJUSUITIS 
sop uonendod ey] ins soiqie,p uonerndod et pioqe.p 
juenbidde ua ‘aseuuo]uUeYyos ,p dWIsTUR.OW Np 9ITxoId 
-WO0d BP] WINpgis ‘suas UN Ud ‘9}19]-9Ssed Np spoyjeul eT 
‘ayeso oyyiqeqoid oak soitewitid sojiun,p UOTda [9s 
eR] Ins JOIn[d spuoj as ‘ysry ied s9uIWexd ‘d}SI] oUN,p 
soledai s]JUdUII]9 Sop UOeIOpUOd ap d]UvINOD oNbIUYdE} 
BT ‘UIV1I9] Op JUIWISIs Np d|][Ie) LT] B s][JoUUONIOdOId 91IT1q 
-eqold dane saguuoNdeyas 1uUos soddeis saq ‘addeis oun .p 
snjd & so1oosse JUsTeIIS SoIqie sop jiednyid ke] 19 ‘saiqie.p 
soddevis op d9WIOJ WeJOS d1SI] eB] ‘seo 90 sued ‘dqIUN 
sUIQUI BT Op sodjod91 suOTIdIIOsUI sop JUeUdIdUIOD 91ST] 
9UN JIeJos BSeUUOT[MULYSE,p sseq o1JOU ‘oseUUOT[NUeYSE,.p 
SOMVWILId SO UIUN SOU JUSTBWIOJ Sd1QIe Soy IS OND oIIp-e-1$9,9 
“(ZT Uorses *CO6T) USE SUBP SILIOQP o][29 B a[qQUIassol 
Inb uoNenis sun sUUOp kI9D ‘a 19 p 9 “Gg SJUdUIBIS sap 
Inszed & QUUOIINI[9S DUOP HeIJOS | IQIe, J ‘IJa ‘sISIOYS 1UOS 
SdIGIE SIO] So] ‘p JUSUISIS I] SUBP IQUIO} [I,S 19 ‘IISTOYS 


C66] Giqueoap ‘ajenbue,p senbiuyoe] 


sd [ d1QIe.[ JUDWIOTNEs JURUD}JUOD sddei3 LI ‘g JUDUIBAS 
3] SUBP IQUIO} [I,S ‘SISTOYD Iso apIA oddvis Ly] ‘y JUDAS 
3] SUBP dQUIO} JUIOd Jf Ig “o1UdIOJJIP 9deVUUOT[MURYDI,p 
g11un oun ajuasgidol 31}J9] UN Jed 9uSISop JUSUUas onbeYyD 
“SoIQIe $3d IP UOTIOIIIS 9p 9UOZ kL] JUIJIWITIP sapo199 
sop 30 ‘Wesedde a1fJIyd I] NO BT 9ANOI} 9S € 19 7 ‘T SaIqie 
Sp 91]U99 9] ‘] BINS eT Y “JUOYONeADYD 98 UOTIDITIS ap 
SouOZ $3] 1UOP (¢ 319 Z *J) S2IQse SION 91d wWOd 1910] aj0U 
onb issne suosoddng ‘uoyjMueys9,| op omsed juoras nb 
SdIQIL SI] JOUUONDEIIS Inod sgsi[IIN Isa onbuOsjenb uooUOoJ 
oun nb Jd 1Q1OJ OUN,p 9d¥JINS BY B PleseY Ne IsIoYo js JuIOd 
un, nb ‘askyeue 31J0U 9p SUIOSdq Sa] Inod ‘suouIzeW] 
"Q1qie onbeyo op 9191119} doejANsS 
RP] & SayfouUoIOdold sare} ap sasodiadns sapo1a0 sap 
IIUSAIOIUI We UOTIUIJEp Be] ‘sjulod red oseuUOT[NUeYdI | 
suep onb spur} ‘aes9 ayjre1 ap sgsodiadns sajo.190 sap red 
SOIUTJAP S9d9Id Ud YSIAIP $9 UTLII9} oT ‘saqooR]d Ied aseu 
-UOT[MULYI9,| suBp Sa;duloxa Ieg ‘aadnodeap jsa 919I-9SSVd 
Np sseCull | JUOP UOSK] LI I1IP-k-}S9 9 ‘UIeIIO}] Sp S}UDUIZAS 
SOP UOTULJIP B] 1S9 IDUdIOJJIP o[Nas eT *psesey ne sIsioyo 
s}uIOd Sop & 991] UOTIOUOJ UN UOTAS SoIqie.p UOTIOIIIS P| 
INS dpuo;J 9S IND $}QIOJ Sap aseUUOT[MUeYDI,.p JoTpNoIed 
odAq Janb 9310dur,u e onbidde_s asAyeue 31J0U STeUul *S}1QI0J 
Sop IseUUOT[NULYIY,| op [e19U9S JUSW9}Ie UN B ‘UOTIRO 
-IUNWIUIODS d]UaSoId BI SUBP ‘IO}IWIIT SNOU sUOT[e SNON 
‘osvUuUO][MUeYoS .p 
SOTIUN Sd] DUIUIOD ‘S[aNPIAIPUI Soiqie sap aonb jo jn|d 
*1Q10} | Op sorjzed sap JoJgpIsuod ap ‘Te19UgS Ud ‘a[qeiajoid 
dUOPp 189 [J “S}IS 3] INS sogUUOp SoijNe,p Jo sonbrydeis0do} 
sonbijsti9joes1ed soy apdusoxo Jed ‘soiqie say onb sone sjUsW 
-9[9 xndIQuIOU ap Ins jULIIOd soINsaU Sap o11ey SUOANOd 
SnOU ‘}IOIPUd sWIQUI Np IVIed Y “d1q1e | 9p sajtUN sap uOU 
19 ‘91Q1S910J 9119] | op soln sap “p-e-"d ‘areID9y Jed no 
o10e Jed sajiej JUDANOS JUOS SUOTILSIISE SON *S[ONPIAIPUI 
SdIQIe Sd] UOU 3d ‘Ja/Of B] IILIDOP IP 189 SIOTJSIIOJ saseuU 
-uo][HUeYS9 sap Jrednyd ev] ap Jdafqo | aonb suojou ‘xnorw 
3] JUSTAUOS IND aIJ99 JUSANOS Iso 9pOUISW 91999 aT[anbey] 
uojas jney snjd sg9UOU? UONeULIJe a1j0U op Indde | Vv 
"sINqli}je Soy 
sOpud,| & III] Ud INOd adaId anbeYd dUINO}JaI UO 3d JIC} P| 
B ajouuonsodold ai11qeqold daaR sadaId sap suU0TI99T9S 
UO ‘UOSPJ UTLIIIO 9UN,p 939]-aSS¥d Np ISeWII,| adnosep uO 
‘seo onbeyod suep onb J9urlseull jnod uo ‘(syutod red oseu 
-UOT[HUBYDE NO sajjooRid red aseuUOT[NURYDE “xa “d) UOTIN 
-UBY99,| SUBP IINIOUT & SdIqie so] JOUTWIN19p Inod s9sT]WN 
apoyjoul RJ a}10duI nod “juanbgsuos Ie ‘soiqie sap ajeneds 
uONNLSIp e] Jed Jo p Jed sUIUIA}9p }S9 JUSUUISaS Np aq]Ie} 
RI ‘soyjoord ed aseuUO][NUeYdg | op sed o[ sued “99dxIy 
jso QUUOp sduwd} np juIod un ke o8euUOC]]NUeYDE,p aseq 
RP] ‘dISIOYS 3Sd  anb saq “dISIOYd 7% ajueISUOD ve] Jed onb 
Isute ‘soiqie sop asyetyeds UONNIISIp PT 1d SdIOIIIO] s20eJAINS 
So] Jed d9UIWIIN19p sd s}UDUWISES Sop a[Ie} eT ‘syuIOd 1ed 
dSCUUO][MULYII | dp Sed a] SUR] “ATI Ie} B] B JJoUUOTIOdo1d 
dTIQeqO1d J9AB SPUUOTIOIIIS JUDWIWIPIAD JUOS UI1IO}] Op 
SJUDSWIBS ST “JolNosed JUsWIsIs UN, p INSTI9IUL,| B Sone 
xne Juaeatnb9 1so yuIOd anbeyo onb jsa [aIJUasse JUDUIII9, TJ 
“UIVIIO] Op JUIWIBIS 99 op JuIOd Jonb oJJOduII,U ap INIed e 
sonbijuap! sina[ea Sap eJOUUOp sins eB] JOP ‘1919]UI,p 
SINGLE Sap S91OOSse JUOS Ule119} 9p JUdWISas anbDeYO Y 


“QSCUUOT[MULYOS,p 9}1UN 9UN 9NINSUOd 91719] 
aun Jed 9UBIS9p SJUSUUSIS Sop UNIeY_D “soiqie sap uoN 
-09]9S IP SOUOZ Sd] JUd}UNS9I1d9I JUIINOFUA sa] IND sajo.1e9 
SOT ‘JURpUOdsSsIIOD dIFJIYS I] DANO] 9S NO kK] 9.1WUdD 
Ing] 1UO ¢€ 19 Z ‘T SoIgIe Sa'T *919}-9Ssed Np sdodaId saT *] ainsi 


‘9191-aSse9 np 1daquod 9] ayDOIdde 93399 Jojodde suoyye 
SNON ‘[ 189 SJUDWISIS sop sfquissud,| Inod saz]Iqeqoid 
$90 dp [¥10} J 19 ‘OTUTJap UOTIOIIES op diI[Iqeqoid oun 
B UIVIIO] Op JUDUISaS ONbeYD ‘oseUuUOT[MNUeYDI,p oseq PLT 
JUSWIOJ ‘oyquuasud ‘nb (aJaJ-assvo np Sadaid Sa]) SIAISN{IX9 
JUSWI9T[ONINUW Jd SOATISNVYXd IseUUOT[NULYDE,.p soqTUN Ud 
I9SIAIP 189 (3JaJ-assvd Np aspuil,] NO) uONe[Ndod x] :JUdWI 
-ollejo Weredde ‘(9 ‘d ‘// 6) UeIyDOD suep sfdwioxa red 
991UNS91d JSo d][9 SUTUOD ‘aseUUOT[NUeYDS ,.p 911UN | 19 os eU 
-UOT[NULYO9 .p aseq Be] ‘UOT}e[Ndod x] 91]Ud sDUBpUOdSdIIOD 
eT [| NsIj LT & I91]SNI[I JUDWIIIIE[O Iso OSeUUOT[NULYDE ,_p 
soleuttid soqyrun us gdnosgp jsa UIe1I9} 3d] JUOP UOSRI VT 

“JQIO;J P| 
dp S[ONPIAIPU! SdIgie Sap UOTIOI[9S 9p soUOZ sop UOTIISOd 
-Jodns e] dp JULI[NSOI UleIIO}] OP SdAISNIOXS JUSWOT[ENINWI 
SUOTINES SOT JUOS BSeUUOT[MULY OI ,p so}TUN soy aonb JoIQpIsuod 
B d}SIsuod Inb d}UDdIIFJIp syooidde | suosodoid snon 

“asiogid 9UOZ 9UN,p INIII9IUI,| & 
son}Is s}uIOd ap IUIjUI sjquiesua UN,p INJed e JOIN] stew 
‘yutod 90 op ined e JUuoWonbiun sguuOToa[es sed 1s9,U 
soiqie .p oddeis ey onb s01ed ‘yuIod un sed jsd,U dUISIIO .p 
nol of ‘wey uq ’,,’ °° syutod sed sseuuol[Mueyog,| op seo 
3] SuBp JUIOd UN Js QUISIIO.p Nal] oJ “OUISIIO,p noi] un ve 
ag1d0sse soiqie .p oddeis oun jsd oSeUUOT[MULYI9 ,p d11eW 
-lid 9}1Un. | °° *,, aonb JUWITJe (196[) ZUMIOP J Aged 
‘sjuiod red oseuuol[iueyod.| ap osAyeue Imo] sueg 
*QUOZ 9}]99 SUBP 9ANOI] 9S pIeseY Ne Istoyo JuIOd 
UN IS UOT[MULYSE,| SUBP SNOUT BIOS dIQIe | ayjonbe] inod 
QUOZ PJ }S9,9 19 “JQIOJ Bl OP INILIIIUL,| B 1Sd Mb 7 s1qIe | op _Y 
9[9199 np aijsed ey 3sa ‘(sosoe Ud) /P a][Te} ap ‘7 sIqIe.| op 
UOTIDIIIS dp dUOZ BT ‘sJuIOd sed sseuUOT[MUPLYII,| Ip Sed oT] 
suep /40 J sayjooeld red o8euUO][NUeYDI,| 9p Svd a] SUBP P 
{So UOALI 9] JUOP Jd ‘d1QIe | Ap 911U99 JJ JSd NIT JUIOd 3] 


$}910} Sep eHeuuojljjUeYyoS,| Nod }dedu0d NeaAnou UN :}}09S }e UBaIDH ‘YOS9OY YAW 


“STOEP OLYO ‘aIeMETIC ‘PrOY UILIA| 6SE 


‘QNIAIOS 1S9IOY WOSN ‘UoNeIS JUDUITIIdxXY 1Sd1O4 UIOISeIYLION “WUP) Sul[apoy] WdIsksoog JsalOy ‘Japeay WoalO1dg ‘09S *|L SepJeYD 19 E0680 [N 
‘yOIMSUNIG MON ‘TET XOG ‘O'd SAUSIOATU] SIOSINY-IBI][OD YOOD ‘AIIS3104 JO 1OSsajOIg ‘USIID “f UIMPY “ET IOL VI ‘SUBITIO MON ‘aNUDAY BOAO [OL 
*QIAIIS 1SAIO4 WSN ‘uoneIs JUsUTTIEdxg ISdIO4 UIDYINGS ‘sarIpnjg saneIUeNY JOJ aININsSUT ‘UBIONSHeIS [eONeUIAYyIRY “Il “YOsooy “y sloURIy | 


JUOP ‘dITEUIBEUTT 9[9199 UN 189 ‘!y ‘7 J1QIe.| IP _Y 9]9199 9] 
‘sulosaq sou nog ‘sjutod Jed oseuuo][NUPYo9 | 9p 91x9]U09 
a] SUBP Y Sa]d190 say TUIJap p1Oge,p UO (LG6]) J9AOI1S 
jo yBnequasoln {Np ‘ss <p 'py} = p sayrei soy yuecke 
uoI99]9s ap sauoz sap 1a {Ny ‘°° * ‘Zy ‘ly} = ysoiouap 
y saporso sap {Nad ‘°° + Sth SI} = € JQIOJUI,P SINICA So] 
SA9TIOOSSE JUOS SdIQIe AY S9O WN ‘°° SZ ST SQUBISOp JUOS 
19-xnoo onb Ja ‘saiqie NV ajdui09 JQ10j ej anb suosoddns 


ALALASSVO 1d LdHONOO AT °C 


*SUIOSOG XNB XNIIW I] JUITAUOD IND INJao Jso ‘sed sap UsTq 
suep ‘1da0u09 99 anb IIOTeA IIe} ISsNe SUOT[e SNON *sgquN.p 
TUIJUT JIQUIOU UN S¥d SIOIUIOp Sod suRp & A [I Jed ‘aseuUO] 
-[WUeYdE Pp 911UN | 1Sa ‘a}]990eTd BI sIODUN NO ‘presey ne 0e]d 
UIOd 9] NO xnodd ap Issne d19JJIP JoJUNs91d suOT[e Snou onb 
jd90uU09 JT “SOAISNIOXS JUSWIITJONINW sed jUOS dU SdIgIe.p 
soddei3 sa] 19 aJURpUddapUI US] ap sgUUOTIDaTIS Sed JUOS 
dU Sage Say ‘Jaffa US ‘sanbiNstI919eVIVI XNIpP $Id SIOFJ LT B 
juapassod ou saddeis say tu soiqie soy tu ‘asevuUOTMUeYoE,p 
souun .p d1}1) e& nb ‘ajsemuoo Jed ‘suojJON *o}UepusdgpuT 
UOSLJ IP Sd9AI[9Id Jd SOATSNIOXS JUSWIT[ONINUW soseUuUoT 
-[HUeYdE,p S9U1UN,p TUL} 9IqUIOU UN sUUOp [I,Nb jo ofduts 
Sd }d90U09 99 oNb J3aIJUOW Issne SUOT[e SNON ‘plesey ne 
IStOYd JUIOd UN ,p JUdWINNv[dUId ,[ Sade .p SsUUOTIOaTIS JUOS 
Saiqie Saq sjanbsap ny9A ud JONSoIOJ BseUUOT[NUeYDI,p 
sue]d ap sodA] say sno} wv onbijdde_s nb aseuuo][MUueyoe .p 
airewtid 931un,p idaouo0d uN JojUasgId suUO]Te SNON 
*QOIOLJAIe OUISIIO Pp Isa sorqe[quuas 
$91} 19 SUNWIWIOD S31] DSVUUOT[NUPYII,p SOWISIUBIIU $30 
dijud ojJudredde aytiedsip ev] ‘Juanbgsuood eg ‘julod a] no 
d1QIe | 9}9 JUDWIITeINUNS B S9ST[IIN 9SVUUOT[NULYSE,p 9}1UN | 
‘sjuiod red aseuuol[gueyo9,, nod aonb sipue} ‘aseuuoy] 
-[Queyoe,p dun sWIWIOD 9}]00¥R]d eT] JUReAe d9pOJOW oun 
DUIWIOD *JUSWIIT[OUUOTIIPel] ‘o]UNSoId 919 B& SojJa0R|d Ied 
dseVUUOT[NUeYII,| ‘a1INO U_ ‘SoruTjur suOT]e[ndod ap oseuU 
-UO][MURYDI,| op s9duURAR SN{d nod UN ION} BR] & SINODII 


3] OSIXO OSRUUO][NULYE,_p dJ1UN SWIWOD JuIOd np UOTIeSTT 
-11N, | onb stpue} ‘saruly suoneindod op sseuuo][nueyo? | 
op s109Y} eT JOsI[N ev s3I[qo sseUuUOT[MUeYSI,p 9}1UN 
JUIWOS dIQIe.| 9p UOTesST[IN | ‘aydwioxe Jeg ‘sonbusneys 
S[NO SIDAIP Ins JusIndde,s ana op syUIOd s}UdIZJJIP sa 
“OSCVUUOT[NULYIE,p 91IUN.| ONINSUOD (SSH] _YOSNH *xo *d) 
juiod of no ‘(¢g6f BIUND *xa ‘d) direpnomo o}00KId eT 
‘(OL6I JOpNaIysS S196] ZIUMIOH Jo Aged °xa ‘d) jurod 
ne s91d0sse soiqie.p sddvis ey] ‘samne,p inod anb stpur} 
‘(1861 PleMsJapC ‘xo ‘d) aseuUOT[NUeYI,p 931UN | SWIUIOS 
d1IGIe | JUIIIPISUOD SUILLIDD ‘d119ISOIOJ BV] Op suTeUIOp 
np sinojne soy nyegsp JUsWIWepUOge jUO JUOp UONsanb 
dUN 189 *$1QIOJ SOP ISVUUOT[MULYII,P S9POYIOW SISIOAIP Sd] 
suep ‘dseUuUOT[NULYDI,p 91TUN | JUBNITISUOD JUSUII]9,T 
‘(SISTOYS 9119,p dliIqeqoid opueis snjd 
aun JUO Sdiqie SOIsd sn{d soy) s}utod ied o8euuo][Nueyog | 
suep (7 d1QI¥ | ap d1QIII9} sdBJANS) /1v B ajfauuonsodoid 
dyiqeqgold oun dade 19 (SdIqIe Sa] SNO} INOd dWIQUI BT 189 91 
-Iqeqgoid e]) sonaoed sed sseuuo]Nueyo9,| suep ~p¥ & afoul 
-uollodoid aq[Iqeqoid aun dA QUUOTIOIIS 1S9 7 DIGIC. T 
“I9IISOP OSCUUOT[MULYN ,P IHISUDIUI,| IP UONDUOJ Ud dISIOY 
*9]UBISUOD OUN 4S9 0 Jd I[BSIDASUBI] UONDIS BR] IP UOARI 
3] 189 ‘4 NO ‘presey ne Istoyds Jutod np ‘vo a]e1UOZIIOY 
dOURISIP 9UN.P INILIIUL,[ B IANOI}] 9S 91]U9D 99 IS UOTIN 
-ueyo9,| & anole 1sa 7 JIQIe | ‘Sed puOddas J] SUR “UOTIN 
-UvYd9,| SUBP SNOUT JUOS pJeseYy Ne Istoyo juIod np (p) 
9]UBISUOD d[BIUOZIIOY IOULISIP UN, P INIII9IUT,| B INIS 9S 
[OS Np snssop-ne spord ¢*p B DUO] Np a[esaAsueI) UOTIDIS 
BR] op 91]U99 a] sjonbsa] Imod saiqse say sno} ‘sed Ja1wW9I1d 
3] sue ‘([e]UOZIIOY) s}utod sed aseuUO][NULYI,| 19 (OXxIf 
dtorsodns kB ‘saiepndiId) soyooeyd ied asevuuo][Nueyos | 
JUOS $9]UBINOD sny{d sa] $ayso1 xNop sa‘T ‘a9UUOp I[3d1 9UN,p 
NLIIA Ud UOT[MULYII,[ SUBP ISNOUT Iso JUIOd 99 JUvINO]US 
soiqie.p oddeis oun sind ‘piesey ne Istoyo pioqe,p jsa 
JQJ0J B[ ap Jurod un :sorsed xnap ua snssa001d UN, p dWIOJ 
SNOS I[AWOdd¥ JUSANOS ]Sd $1Q1OJ SOP ISVUUO][NULYI, T 


NOILINGOUINI ‘I 


‘idd sseuuol[Nueyog ‘s}g10j sop adeuuo]Nueysy :Sa1O SLOW 


‘queusiurewm Be nbsnf saquasoid sig1OJ Sap aseUUOT[NURYII,p SosI[e1gUgs 
S1d9dU09 SdIING $d] SNO} B JUIWIIT.UOD ‘a]UBPUddEpUI UOSK]J op SO9UUIOTIOITAS BSBUUO][MUBYOS Pp S9UN ,p TUT IIQuIOU 
un ynpold 1daduo0d 9_d “1910J VI AP SdIGIe Sap SI][INPIAIPUI UOTIEIaS ap sdu[Iqeqod say red sorulyap 1ueI9 sodaId soy 
*919]-9SSBO UN JUTUIOD sadatd Ud sddNOdEp I[[OUUOISUIWIPIG ISVUUT OUN JUIUIOD oNd.1dd sd 1910} BT “JdadU0D 99 UOTAaS 
*S}QIOJ SOP ISVUUOT[NULYNI .P SO9ST[IIN JUIWUUWIVINOD S9pOYJOW Sd] Sono} Inod 9}uUasg1d 1sd 9sITe19U9N3 Jd3DU09 UL) 


aWnsay 


tLLOOS °L SATUVHO NAAN “f NIM “ae “HOSAON “V SIONVAA 


S}Q10J SOP ssvuUOT[MUBYDI | nod }daduU0d NBaANOU UY 


LLé 


epeuey anbijsijeys 
9lZ-L 1% dd ‘z ,U‘6L IOA 
E661 sIquadep ‘sjJenbuae.p senbiuyoe | 


os BL. Seema = : 

7 al ed sits 

7 -_ Py T= dw 
42 = fy itr — prey 


matey; Ma ¢ or base wed a 


‘. ; fe a ’ at 
Sagar care ish) 5 
ore tt a nd 


WIR) BS-Reriies Wey gn, coo on 


LAM = Li 

eee F)-23 

PSs. Gea eh un) ht) Mya agten up sit Bees ny 
PTO Ay RTF aT, Bes Ls es wey 
OMI) 1 SAAN DT hbapal MRIS HAMAWG A 4 

(veer Seo imou) en eT ee 

BS es pT PS ett, 9 Pa ot oT 
na dinna ee ft Wace ang ips CousaT rueete oO) i pe (ai sepia s®’ 
mie: ors iS recat i AOE Es Ke Ri: sata rast mabe bier 

= Fj a . 

; ah eerie eh stad i ee NN MS 


A: sti ey oytoh rey 
' a6 quae se pave begets be. 
_ a - j tdi tad WE MOMMEAY Pineiro wa es mere 
io bale If, (Pe Sens GO WEP UO porn artilyce os 
5 "aphases gon’ . ¢ Boy * Cirerye a4 vie oR Siren asks GeRey. 4c tte 7 Those; 
» aud ina use ts <n . of ‘ —y 2 
abate _ ree ‘eT ne a8 ‘ oer cvlea 


:napele ts whelee ore ) Mo (0) a0 ese . 
ee ee Ti} 30) B PMV BV ULicvE TH, 


va Babeipcee rites . Bye bysur Te selqunice hee Graaniylte” 40" vai 5 1" (arse, Gants 


r 8 = ost PPLE, OF a AREY ey AIS seis ay 
t= pug, tapos dee eee EY LES Sa ES Se A Ee 
atin eitpeene ase ante PE Me MA rhe Ay SS RBIy lakh 


you dace REL RON 2 2y 20." eam 
| ! Ti a Sai ; a 6 1"5 Soi Binuigers Mile 


BL Fra | 3° 12-13 
oa ah DEMIR IT ed aeind 4 iene’ | PERL COL 
— = | ae Dod 
2th ‘el nie ay iG Ge ap yeeyyge: Momubide hx 


MAY p 4 xt 
Spiny Se i un en Sapieu ta sith Atainieyiancss (ee ee ee 
oka J mbsgpy MAE ENA WS FFP O + > oi 4. 0ay ae Sb Ab Sissi At Sat x ast 


nah! AJ ‘5,)% J ¥] > a 7 ae ie 
el dS ek nad Dini ieee le ete aki nae Ak 
af & - , 


of = IPOR: S » atin 00 et ee eye et ae Fi 
eee Cert Tan © Fs me (ase ane mivpd 4 


BRS BS = toe aoe as AN Ep ranma BH 21 Go oeD SH Hp 
= pulire Anka pqebpeens SSCA 4 NGS ert 


Ue eZ neg NE HF CCAS PMARRIEPN ERE Lg oR HIM) eu 


WUBI MWY pe hedyomds DUR, _ 


‘TL-ST ‘SSOId 
OMWIPePIY :YIOK MON “QYSIM “L ‘pd) ‘ayonG vlog fo 
JUaWadodsdiuy pun spoyjlay jooausuo1s *Xydpisoyqig pajpuouun 
Uy :saubdf uo aud Y (€861) ‘fH “OWSL  “L ‘LHOTYM 


*(UOISSNOSIP JdAv) 
“SES-LIS ‘Op ‘anbusupig ap ajouolpusaquy InjNSU,] ep UNalINg 
“Suljdwies Ul asn I1dy} 1OJ s<oUaNbHasuod 9} pu SONsTIeIS Ul 
soulely PojJodwy] (€961) ‘VM “WAAIAWHOS 19 “MM SLV.LIGINVZS 


“6VS-SPS ‘ST ‘JpUuANOL JorIAjawuoig *SAIAINS 
d]Awes Ul SOLIS }9;]dWIOUT JO 9sN 94] UC “(€86T) ‘WY ‘HONIS 


“LOI-SOI “61 “sausunig fo 
JDUANOL UDIDAISNY *SAIAINS d[Cwes Ul UOTFEULIOJUT AIeTIxXNe 


-Y[NW oJo[dwooul JO asn oy] UO 910U VY ‘“(LL6I) “WY ‘HONIS 
‘06-L8 “€9 ‘UONDIIOSSY [DI1JSIIDIS ubILMaU YY ay) fo jpUANOL 
‘uoljeoydnp Jo JUNOWe UMOUYUN Ue SUIe]UOD dUIeIy 94} 
uayM Aloo] Suljduies asuodsalI-UOU 9WIOS *(896T) “M'N'£ ‘OVUY 


“O86I-S86I "/P8uag Isay Ul UaULLaYysty 
fo Apnis ¥ (8861) ALNLILSNI TWOILSILV.LS NVIGNI 


‘(UOISSNOSIP 92a) “LTS-L6r “Or ‘anbusuvig 
AP aJDUOIJDUAIJU] INJNSUT,] ap Uljajjng “sususDd JO neoIng 
SQ 041 18 Sulpdures Ayyiqeqoid Io; sist] JOaJIOdunl Jo asp) OU, 
(£961) "NL “ANIA VE 9 “NM SZ.LIMUNH “HW SNASNVH 


HHA VAOOITsla 


"Q[OIIS 199 IDIOT[IUI kB 
gNqLIyUOS UO IND soyIIN sflasuod singj INod satqse say 19 S9I0 
-OSSB SINDIOePE Sop UN JaIOJOWIAI B JUDUUAN SINdINeV saT 


SINAN Yana 


"JUSIDIFJo snyd jso oytejredul oseq oun.p ised ev a3eu 
-uo][HUeYo9 | ‘sed sap lredny{d ev] suep anb 9}e}su0d UO 


60¢ 


L680 6909°0 CTLI8°0 IT Ol 
prr0 | 880L°0 1Ss6'0 Ol OI 
61S8°0 I8LS°0 16LL°0 6 8 
LII0'T 9989°0 S776 0 8 8 
9986 0 96990 C06 0 9 9 
8996 0 19S9°0 1788'0 Vv 17 
80660 €SP79'0 £6980 C G 
XN xX Y ul Uu 


dp sino}eUll}sa say Inod soua1N1Jq “cae pRB 


(7) oejredui oseq oun suep ssvuuO]HueYs9,| B Woddei 
Jed oyrejied oseq oun suep oseuUO][NuUeYog,| ap IOUdIOIJ JW 


[ nvayqe 


‘U JO Ul IP SINITLA SdSIBAIp 
Inod (0) 0ualoljja,] QUUOP sNossap-19 neayqe} oT 


*sastidanus ¢7 Sap afquiasud | 
Jed soqojdxa nea.p sued sap aye1o} o1orjiadns = yay 


‘(sade Ud) dstidanua 
Jed ‘sojrojdxo nea .p suvyd sap suusdA0W o1olpiodns 
Sit ‘ I Pp Tol 


£9198 | @ UONPIQUIZII Op STBIY 


4 


a 
ISOJUBAINS SITQVLIVA SOP SUOTJEUIT]SA Sap SUC] 

-no[ed snou ‘/7 ap d1quioU ne jUOSs IND ‘satleIolyaueq sap 

d}SI| BP] SUBP BBeUTIOT[NULYSS UN,p 1ajjJo,[ Jonyead nog 


‘(€°Z) ua TULyap MM NO 
‘OIL‘06L‘P6E = “40€7 
19 €OSO'EL = SET ‘TEL‘COL@rh = 4€7 
‘LZESOS ‘POL = (M‘7)S 


‘SIO‘TOI ‘Spl = (W‘7)S ‘008 ‘T07‘7IZ = (ATS 


C66] BIquedep ‘ejenbua,.p sanbiuyoe | 


Erni e= (x a) / (x q) =¥ 


‘Oe'ee =v OC “cIg'8g = x OK 


:SOJUBAINS SI] JUOS Y op 9X dp SaiewUIWUIOS sanbrysi7e}s sa] 


(x) sgqojdxa 
nva.p suv[d sap aioiiodns ev] jo (X) nea,p suvjd sap 
UONIJUIIII LP] IP 1NOd J[ JUOS JUSSsSdI9}UI SnOU INb sonbr} 
-sligqjoeleo saq *(“Av) oqutofuos 9191Idold e sastidaijus sap 
JUOS soijne aiyenb sa] 39 ('Ay) onbrun sirejotidoid un yuo 
S9SLIda.1jUd $390 ap JNIU-xXIp ‘(AV) SoJOUTISIP sastidaiUa ¢Z 19 
((V) sarrelotjausq 17 UOIS91 9}}99 SUep dIQWIOUp UG “UOT 
-e[ndod 93199 suep oseuUO][MUvYogeI UN, Pp JoJJo,[ JoIpnyd 
SUOT[e SNOU Jo ([eJUNpIOIQ-s[eSusg Np JNeISIUIWIpe JOLNSIpP 
un.p uoriod) onbrydeis098 uolse1 sun suep $9111 919 
juo Inb suoj[queyss say tos ua uoefndod sun suWIUWIOD 
JaIQpISUOD sUOT[e SNOU ‘9IdIJIe 199 ap sUuIOSdq sat Inod 
‘juepuaday ‘ajgnbus 93390 nod oyrejredul aseq ouN,p uOTIeS 
-IJN| Op 19s JO, | Jon[eag,p s[qissod 939 sed e&.U [I ‘NUUODUT 
que} (AV) SJUBpUOdsdIIOD sasevUdI Op NO sastidasjUsd,p 
d1quioU JJ ‘(PA/) SotleldIJauaq op s1quioU J] ONb jressteu 
-U09 dU UO SWIWIOD “oseUUO][NUeYE.p 911UN | JIeudjIedde 
ayjonbey e sysed ap astido1Ua | B 110s ‘asvUdUI Ne 10S 110d 
-del Juoreae inb oseuUO][NUeYoS,.p soqruN sap sonbyst19} 
-deID SOSNIIQUIOU Op JOAIOSQO Pp stutiod v aTJo “ajuaTeAATOd 
1@19 dJ9Nbus 93199 onbsing ‘e[-JUSWOW 9d & }Ie}sSIx9 IND 
SOITVINIJIUIG-SINSYIEed 9p 94ST] BI 9p S99IT] JUSTeI9 SIMSYIed 
Sa] Ins d}9nbuda | & ITAIOS JUDTBADP INb aseuUOT[NUeYDE.p 
soqtun soy ‘jney snjd gusI[NoOs suOAe,] SNOU SUWIWIOD 


ATdNAXa ‘Ph 


“O1BIA 
3so (¢°Z) aNbsIO]T SIJLI9A 98 (9°¢) ‘aTduiaxa Jed ‘][°¢ UOTIONS 
B] SUBP S99DUOUD Sd] [99 & Sd[Qe[QUWIdS SUOISNIOUOD sap 1314 
sioye nod UG *dANes9uU UOU sINOfNo} Bas (/°¢) UOISSoIdxa | 


be 


1=/ 
(3°¢) OIE OP RE Tae as OF A 
WN N 


IS "p-B-"0 *X SINI[eA Sap InjIo0 onb suesowoy snd 
so ,A SINI[VA Sap UOISJOdsIp dp sWIUIeISeIp J] IS ‘SUIOW 
-UBON ‘STRIA 489 (¢°Z) IS SUIQUI SSJUDIOIJJOUI BIOS d9AII9 
snd JUSWISAN LOI BSePUOS 9p UOTIILIJ OUN JdAe OIeJIedWI 
aseq UN, p UOTIeSTIIN,| ‘sed [9] UN sued ‘“dAT}e39U BIOS 
(L°€) UOIssaIdxd J ND sa{fa} JUDIOS SOISTOYD X 1d * SINI|BA Sd] 
onb IdAtise nod [I “Juepusdag “uN & INSTIOJUT NO [eB9 1S9 


IN 
(L'€) son] {(# = 


onb (,4W) ie A op UOISsoIdKXd | SQIde.p ITeID 1SO [J 


N 
SY an) = uos} 


| 49N 2 ( 
CA ND AN Aas 


(I —-W)(4 - N)Nu 


(I -— N) (uw — W)Wu 


gynwI0; ey Jed dO 1owtIdxa jnod uC 


{@- 


N 
NY can) oh VG) hoe sa | 


(I — W)u 
(uw — W)W 


(4) 1eA = (,4W)WNOF 


SIULJ9P 1S9 DdULLIVA B] JUOP 19 { NV INOd gste1q uoU 3s IND 


‘,4IN = (XN) 


Inayeulljsd | JUSWT[enNIIGeY ast[Ijn uO 
‘oylejreduil aseq oun,p 910 w ai[le1 =p YSSV_ uN.p uon 
-UOJ Ud ‘4 AY e[duexa Jed ‘[e10} UN JOUIT}SA INIA UO IS 


[2}0} UN,p UOHeUINS| ¢°¢ 


“OIVIA 489 (¢°Z) aNbs10] ayeJIedut 
aseq oun JasI{NN,p xnosejueae snd so [I,nb 39 dIfLIgA 
3s (9°¢) onb dInjouOd Jnod UO ‘gq Jed ‘{*¢ UOTIOAS BI SUBP 
‘M 20e|[AUIdI UO IS *(€°Z) Ud SOTUTJOp JUOS G| SINIT[VA S2] NO 


(1 — WW) Nu 


‘ ‘ aC, 
((d “7S — Z9N} GET 


= (4) N04 


uoIssoidxa | red snpusl 3s9_X 9p WOU ‘42 Jed 
‘T°¢ UOTDS BT SUBP IUTJap ‘,xX soe]duIaI UO IS *, JUaNIONb 
Jed moajewnss,, odA1 np {4 ap Jeinjyeu InsyewNsa un jso 


12/4 = 
‘yuonbgsuos Jed ‘anb 19 (W/N) ap gsIeIqG 
UOU INI1VUIT}S9 UN jsa ,2 aNb SUOION “A 9p INa}eWINsa uN 
11u91q0 nod AY JOWIT}S9,p d1Tessad9gU DUOP 389 [J] “NUUODUI ‘AV 
sTeul NUUOD Isa BNO “PW//(AN) ap 9slelq uOU InayeUINsa 
un jso ,4 ‘[°¢€ WOES BI SUBP NA SUOALR | SNOU 9WIWIOD 


JUUDAOU BUN. Pp UOHBVUISY 7'¢ 


‘uonenys d1gIWI9Id eB] SUeP dIPUIOW 
SO OSEPUOS op UOTIORIJ BY IS OUIQW ‘9JQTdUIOD aseq oUN,p 
Inied e oseuuo]ueyo9,| & a[qeigjoid elas ajtejieduit oseq 
oun .p Ised e aseUUOT[NULYO9 | NO sed sap vine A [I “JUoNb 
-9S8u0d Jed 33 (¢ & SaTeB9 S9INO} JUOS fy SINaTeA Sa] oNbsIO] 
ON ®& [e389 1s2 (M‘7Z)S “WeJ op) | aonb qed snd jsa 
“(p°¢) Ud TUTJap IS9 [I,Nb [9} ‘A No sevd sap IIOAR A JNad [I ‘yy 
singe AV ap QUUOP a[quUIasUA UN INOd oxIj Jso “4.0 aUIWIOD 
“oyejIedul seq P| SUep JUdJEd91 as SagAaI9 SN JUSWOANLIOI 


soyleysedu| seseq sep suep eGeuuojljjUueYyoR ‘Weylupy ye AeAypedoApueg 80z 


M Sina[eA sap 1UO IND s9qrtun say anbsJoy a9Aaq9 snd IMapea 
oun & (y ‘Z)§ ‘dxlj 7 Inayea oun Inod anb J9 % Ud JUeS 
-SIOID9p UOU 1S9 (ff ‘*Z) § AND JOUSI[NOS 9p JUDIAUOD I] 
‘ones un JouWTyso Inod o}ejsiedut 
aseq oUN JasI[IN,p xNIseIUBAR IS9 [I ‘JuaNbgsuod Jed ‘anb Ja 


(9°¢) ices () 

guyesul| Wesstyes ‘(¢-¢) ua oTUTJap 3S9 a]Ja,Nb a]]93 “7 
anb ‘(¢°¢) ans aindde_,s uo,| Is ‘owe DuOp jnod uC 
(s"€) 


| ee - 1} ah =) CO 1) 
(mM ‘7)S CN) (2+ 1) 


:JIMS DUIWIOD sgWTIdx9 
ang inad d ‘sayes9 JUOS 98epUOS ap SUOTIDeIJ Say oNbsIOT 


(r'€) 


"| HON | } (I — W) (4 — N)NUu 
mos 'S G-N)(m— wu 


JNWIOF BT Jed O 90UdTOTJJO | JowWIdx9 
suoanod snou ‘(7°z) uotenbs,, soide,p JuvUdjUTely 


(€"€) "he 


AC) 
soide .p ‘ail199 ,.p outed snou nb 30 ‘g = (yj ‘zZ)g anb isa 
(ZZ) op sduUaNbasuod sup) *d1QIULW OWIQUW BT Op sagfnoyeo 
uM SINICA SIT 19 (€°Z) Ud SOTUTFOp JUOS YY SINITVA So] NO 


(1 — W)-(¥N) UU 
(wu —-W)W 


LOS — ON = (Y)WOd 


JUIIOJ BT SNOS 
(Z'¢) aat10991 Jnad uo ‘7 UOT}DaS B] ap SUONLIAI Sa] JUBST[NN 


=e 


RW = Wel) 


WN eer’ 


(z'¢) ens 


doaes 8 “.(Y — Y)A ‘Yop WOd.] Inod sanewrxoidde 
d[NUWOJ ouN ITUTJap nod UO ‘el[ap spoylow ke] JUeSITNN u_ 
‘jusmaandedsal (W/XN) 2P 19 (W/AN) 9P S9steIq uoU 
SINDIVUIT}SS SOP JUOS ,X 10 , Af f'aJa ‘oejIeduil sseq ev] op 
NSSI Ww I[[le}] 9p UOT[MULYSE UN soide.p s1[qQeI19 ,X SINITeA 
sap suUdAOUW PT Sd ,f SUOT[WUeYSs UN Inod sojUepuod 
-Sd1109 soyuenb soy JUd}UasaIddI SOTNOSNUIWI $31119] SOT NO 


1S9 Jonqyqey 
Inajewnsa,| ‘CyY/A) = ¥ OI Np uonewnsa | nog 


onel un,p uoHeWUns| [°¢ 


L0¢ 


"[e10} 
un ,p UONeUWINS,| JUDWIIIedgs JosesIAUa.p sind ‘one ap 
UONUWIT}Sd | op JolpNoNIed sed UN SWIWIOD JUUDAOU ap UOT) 
-BUWII]S9 | JOIQPISUOD op Jo ‘(oUTeWOp Inod uONeUINSa,| & 
onsojeue 9p9001d) uoneindod ap ones un JouINsa,.p sjqeu 
-9AUOD 189 [I ‘JUaNbDgsuod Ie ‘aejiedull aseq e] Op 941] Wu 
aT[!21 9p YSSWq uN, p ised & [e10) UN sTerq sues Jd JUDD} 
-OOIIP JOUIIISS, p I[QISsod 4so [I [e101 Np UoNeUINSS,| e TUeND 
SIeW ‘O1]VI NP UOTVUITISS | ap IWIQTQOId 9] JUSWaT[oNNUSSsa 
1S9 UUSZAOW PV] OP UOTIVUT}S9 | 9p 9g] QOId 9] ‘s}UdIJJIpP 
SOWIQ{qO.1d sap DUOP IUOS [210] UN,p UONUIT}SS | 19 FUUDAOW 
oun ,p uoneunss,7 ‘NY ‘uoneindod op sajiun,p [e}0} 
dIQUIOU J[ d1JLeUUOD op sed eI}OWAIAd ou o}IeJIEdUII aseq 
R] ST UOTIOIS LB] SUBP JUUOTIUSU SUOAL,| SNOU dWIWIOD 

‘orejredull oseq 
aun Inod souas19Joid ev] aUTFUOS IND 99 “(T°¢) 911e39UT,| 
B JUISINPUOD SUOTJBAIOSGO SID “SdIUDIOJJIP S9INUIpPI sop 
SNOS 9HIUN SUIQWI eT 9p SUONNNEda sunatsnid 193d wos nad 
uolMueyos J onbsind (u — ws) ap snjd ne nO} jsd JSJISIA B 
SouIUN ,p d1TeyUNWIaTddns s1quIoU JJ ‘d}TefIedUI aseq ve] ap 
NSsl YSSVqA UN.p sed d] SUBP DUIQWI oNb Issne SUODION *(q 
asouoddy,| B IBIS SODTJIJUDPI 9.119 JUDANAd sayfa Nb 39 suo 
-119d91 sap JuOs soqIUN saline (AV — JA’) Say anbsind ajayd 
-WOODUI oseq BT INOf Be a1}J9W INOd soqIUN AY JUDWIDANDIJ JO 
JOUSIA INV} [I,Nb SUOION “INoOl e dSIWI BT Op d1Te}IUN 1NOdD J] 
‘0g 12 SAQUUOP IP 9199][09 L] 9p d1TeITUN 3NOd 9g] Isa 'g NO 


vat N °q 
(1€) 15 = 
u— wy) 'q 


anbsi1o] sure jSd Ud [I faseq 911990 Moff B 311]0W ap anb 
pueis snd uoypnueyod un d0Ae a}IeJIedUI aseq P| Jas, p 
xnosejueae snd jso [I ‘soyjauuotIppe saitun (uv — UW) 
sap saidne aie os BIADp Inb saguUOp ap 9d}0a][0O eB] onb 
Joyo snjd e1ajinod oyesiedut aseq ev] ap Inof e astw P| 
aonb WOAgId UO IS *s1NOd sp dATJOadssad aun suep suondo 
XNOP Sd] JUIWIAIIG JOI9pIsSuOd sUOT[e snou ‘aqresredut 
aseq oun, p no ajIejied oseq oun, p ANJed e JoUUOT[NUeYOS 
INV] [I,S IIOABS B ‘]T UOTIOIS BT SUBP 99SOd satUUOS snouU 
snou onb aye}usWIepuUO;s UOTsanb vy e aIpUuodd op JUBAY 


SLVLINSAY “¢ 


Co) (00 ET fl Ree 


““p-B-"9 “SOUIQUI SIT JUOS ASEPUOS Ip SUOTIOBIY Say aNDsIO] 
JUNUIWIODS 93ePUOS dp UOTIOBIJ BP] JUIWIOD /Issne SUOSOg 


(p°Z) 
oejied oseq oun.p }teipuataoid mb 
_ Yaffe) sp uoT[Mueyse un seide.p WO” 


sesiedull aseq ev] op jueUdAOId 
WwW ale] ap UOT[MURYSE UN soide.p WOW 


uOISssoIdxa | Jed ‘ina}euysa janb 
oyoduit.u mod ‘ayejsreduit aseq oun e j10ddeJ red ayrejired 


66] squeoap ‘ajeanbua,p senbiuyoe| 


dSBQ OUN,P SOUDSIOIJJa,[ SUOSSTUTJag “oyeJred oseq ouN,p ies 
-SIBES [I,S JUBPUOdSI1IOD JNDOFJO,| ‘U Jo oyTejIeduM oseq eB] Op 
941} UOTTHUeYS9 | op e[[T2} eB] U4 HOS “ASSV_ UN,p UOToUO;J 
Ud JUOIIJ 9s SUOSTRIedUIOD say ‘soITUN soy INS oITe]USWE|d 
-dns UONeULIOJUI,p 90Ud}SIx9,J sed asoddns ou uO sWIWIOD 


(€°Z) 
XA Oe oak a = 


1 
suosod “9 9]1un | Nog 


Oe SS NIN DAN = 


=f 


2- 2I)G4 - fA) FX 
WN 


l= 
‘a ‘0s WIN - DN = 249-5) & 
WN 


Ayala: ; ae 
(2) ie RE Jon -1) & = (zn) 


a) 
ae 


“CRT AN OMAN, 
N 


no 
“(N/T — N/1)(AN) + 


(x ‘as — 49n = G4 - Xe) 


l=! l=f 
N Ww 


:oyreyred aseq PJ op Sd9J1} Sayed 39 oyTeJ edu aseq eT ap S991) 
sanguered so] UONPIAI Ud JUIIJOU S9JURAINS SOITUAPI SaT 


“oejIeduii aseq e] op JuUsUUSTAOId 

Inb ssquuo][UeYos sojiun soy Inod sajqeasasqo JUOS ,O 
19 A ‘4X Sinayea soy ‘(q 19 (e sasayjodAy sap uosiel u_q 

WL = iO AL = Gk AX = aX 

:saquBAIns suotenbe say ied {7 s11un, 

Inod 9 19 X ‘XV Sina sat suossturjop “(4 “°° * *Z ‘TT = ¥) 

‘anbuoojanb y InafeaA oun inod ‘*p e juatiedde 'fp 

onbsind ja (N ‘°° *Z ST = 2) ‘anbuoojenb 7 un imod 

“7 oun e agiynuepl otig nad “(Ww ‘ZT = Sf) ‘dn 

onbeyo onbsing *(N ‘°** ‘7 ST = 7) ‘yuawaaroadsas 1% 
yoy red ’fQ 911un,| nod { 10 _¥X SINo[eA say suOUSISIG 


(1°Z) 0=0 ‘(D+ 1)N=W 


‘gnuUuodsuUl 
7 InayeA ouN IMOd ‘dI1I99,s nad Py SAV = PF Nuuod jue} 
W {has ‘snuuoout sno} yuos py 30 “Ay 6° * SA STA “4 10 


RchatNS + 'N 


Nes N 


:SOPI[BA JUOS SOJUBAINS SUOT}PIII SaT 


ty e juoniedde '7Q ajjenbe] 
inod ({q s9uuoj[{Nueyos 9iun.| e JUepuOodsaiIO9 
SoT]9,P JUN] ‘SoITUSPI soUdIIJJIP snos d39;dwWOdUI 
aseq bP] suep o1Nn3Ij /7 ONb sIoj ap s1quIOU JI ‘p-k-"d) ¥ 
op INgjeA eT 39 BJUepUOdsaIIO9 '7 91TUN,| ‘sogQUUOp Op 
9109][09 eB] op ode19,[ B ‘IOUIWAIDI9p op s[qQISSOd eas [I 
‘gqrejiedun aseq ek] ap opre | e s9uUOT[NUeYD9 IS9 {7 IS (q 


anb ja 
(sIOJ oUN SUIOW Ne o11eJIedUI 9seq eB] SUBP ISNIOUT }so 
'Q enbeyod onb oip-e-}sa,9) anbuosjenb y inayea oun 
Inod ‘"7 uonendod-snos oun e juansedde ’  anbeyo (e 


aonb suosoddnsg ‘sajyualajjip So}qUapI sap snos 
dIeJIVAUIl 9seq L[ SUBP SIOJ ¥ JUDWI9}NeXd 99}ST] 189 7p ap 
soqluN sap suNdeYD ‘“soOUNISIP soqtuN 7A7 Op s9WIOJ soqtuN 
N Sop uonerndod-snos oun *p red suousisap ‘uv ‘°° ‘7 
‘| = ¥ INO ‘a}lejiedw oseq suN suUep sodqsI] soquN 
Sola et af? ted stousisoqy Nf ")") 
soqIun Ay op s9NjNsUOd stUTJ UONe[Ndod dun suoJgpIsuoD 


SNOILVTHY LH NOILVLION °c 


“SOUIQUI Sd] JUOS 
saseq xnop sop a8epuos ap suoT}OeIJ Soy onbsIO] ‘WO. 
dp ona ap jurod np ‘ayresred aseq eT & 99I9J9I1d 9199 IIOP 
oejieduit oseq ve] ‘ouUUDAOW oUN.p NO ONeI UN,p UONeU 
-11s9,] Mod onb suos19A snou ‘s9}9d91 sUDUIISISIIUI ,p 
dIQUIOU J] DdAe JIOddvI op sed &.U JUTIGLIIvA LT IS SWI] 


‘oyejied oseq ev] suep Josi[In a[J90 aonb 
dejIedull aseq eB] suep s[QIej Snjd Jso osepUOS ap UOTIORIJ 
BR] IS QUIQWI 99A0T9 SUTOW SUUDAOW onbINeIpenb inei13 oun 
JIOAv Jnod [e}0} UN,p NO sUUdAOW 9UN.p ‘ONel UN,p Ina}ewW 
-1}S9 [| ‘SMSSOP-1d SUIWOD sed Sop sUBP OND SUOLIOA SNON 


*SUOTIIPUOD $990 sURpP s[qGeId909k 1Ie19 OTIeJIedUWII 
oseq oun.p uonesyin,| onb suOp yeuUNss UG ‘oseUusWI 
Jed sonbijstigjoeied SowiQUI Sop s}ITIGeIIeA ke] & oINSII 
-9gul 1119 WC BI ep eitelorjgugq Jed no gOS ep eiquiow 
Jed sonbijsti919e1ed soo op dsi[Iqeiiea ef onb suas 90 
uo ‘oseugW UN,p Ules Ne YAY BX] Op SoJIeIoljausq op no 
dOS 9P SeIQWOW ap IIQUIOU Ne SagI] JUSWISIIOI]9 JUITeI9 
sagipnig sonbiwiouodss safqeiiea sap edny{d ey] aonb yresuad 
UO ‘sInayoed ap saseugUI So] Ins sojJgnbus xnap sa] sueq 


se}epedui| seseq sep suep efheuuoj|ijueYyoR :Weyiypy ye AeAypedoApueg 902 


“SEO OOL PUT ‘eINDTeD ‘sInINsUy [eoNsHeIg URIPUT “WeYIYPY “YW 19 AeAypedoApurg sepquys , 


49[[enb a]Jo1 oes 
-Iedull aseq P| JOsI[IIN no ‘UOT[HUeYSS UN JOIN] 39 opTejIeduI 
dSEPUOS dap aseq Pv] INOfl B 91]JOW :9IAINS & SIOA DINII[IOW 
B] ISO aJaNgd “aUBAINS BJ 1S9 sfOIVIe 199 suBp dIpUOdgI 9p 
J9]U9d} SUOT[e snou ayjanbery] e sfeyuUstepUO;J UOTISONb VT 
“soug[qoid sourgui say sed juasod ou 
uonendod ev] op o19]0e1e9 UN INOd [e10}] Np UOTeUIN}sS9 | 
}9 sUUdAOU! BT OP UOTIBVUITSA,, ‘UONe[Ndod op so}UN,p 
]e}0} JIQUIOU 3 dIWTeUUOD op sed JUOIeUIIEd snou ou 
IDI SUOJOIPNId Snou anb soyesreduii saseq so] FUIWIOD 
‘(USSVa) 
ISIUIDI SUBS d[CUIIS dIIOJegTe OSBUUOT[MULYSI,p sueyd xne 
jUDWONbHIUN 1UdT} Ud,S UO 19 }TeJIedUII aseq L] Ap S9ITUN Sof 
JUBUIIOUOD aITe]UNWIOTddns UONVUWIOJUI,.p IdUd}SIx9 | Sed 
asoddns au ue ‘uonendod op 9}1UN UIQ B] Op s}UDWIAI} 
-SISdIUD SINaIsnid 1911) ap silpIqissod ev] sed ynjoxa,U UC 
‘ogUUO][NUeYdS 911UN anbeys Inod asepuos sp seq 
RP] suep sjuasoid sgjad91 s]USWIII}SIS9IUI,P IIQUIOU 9J| 
‘saguUOp Sdp 9}09]]09 VI op odej9,] Be ‘IaNTeadg,p s[qissod 
1s [I.nb ssoddns uQ~ ‘“saJUaIgfJIp S9IMUSPI Sap snos sIoJ 
op JUIUIID}JOpUI dIqUIOU UN saginole 919 MOAR JUdANd 
SOUUN ,P JUIWID}J9PUI JIQUIOU UN saTjonbso] suep stew UOT} 
-ejndod op 9j1un sunone 91191 BU UO SaTfanbsap saj[9d JUOS 
IdI SUOIPNI9 snoU onb sojyeJIedu saseq op d1Uas aT] 
*sastidosjud-sojgnbusa say suep 
SogstIyN saseq soure}190 Inod epeuey onbusnels & o1sTx9 
doe 399 SUBP SUOALIO9p Snou onb uoTents ef onb gusijnos 
B Soliqie sop UA (8961) OVY Op JolMONIed sed uN js 
Il SUOTpNId snouU onb soyejsieduii saseq ap s[dwiax9, J 
“‘Juatejadal as Inb saseUgU So] “SO}IUAPI SISIOAIP SINI] SNOS 
‘UOTMULYII,| SUBP 9AIOSUOD B UO.Nb sIpue] dsepUOS ap oseq 
BR] Suep S]Udsoid $9jJ9d91 SJUSWI9I]SId91US,p JUepUOdsaIIO09 
dIquiou 9| Jed uUOT[MULYII | ap SOseUdW Soy INOd sa9gAJosqo 
SOIQRLIVA SOP SINI[VA Sd] YSIAIP & UGC ‘sguUOT[NURYI 
SoseUdW So] TWIed JUDUIONbIUN s}UdWIOINSIsaIUA sayqnop 


Say 19}0019p Weanod uo ‘soe INs MIAIO}UI OUN,p UdAOW 
N& SdI[[IaNdd1 JUIILID IBVUDU IJ INS sd9UUOP Sd] JUIWIOD 
‘SJUSWIINSISAIUS S9[QNOp dp NUUODUT sIQUIOU UN JUaTeUS}UOS 
ISEPUOS 9p saseq Sa] ‘sasvudgUI sap xIOYo oJ nod Wq4A 
Rl IP SIITVIDIJQUSQ Sp SdISI] Sop NO GOS Sap soIquiowl op 
S9}ST[ SOP IAIOS 1S9,S UO NbsIoOyT ‘JUanbgsuod Jeg ‘sosevugU 
Sd] D9AB JONDIUNUWIUIOD sUBS DSCUDU SWIQUI Ne JUSIeUd} 
-ledde sairelorjausq sjanb no saiquioul sjanb Io9uruw9j9p 
ap sfqissod sed 11e19,U [I STeU ‘S]UdIDJJIP sosevUgUI sap 
B sno} sed Jusreuajiedde uu YWQH B&B] ap Sojrelorjgugq so] 
nO GOS Sop saIquiowW say onb pears UE “(WqyH) Aouesy 
JusWIdoOaA0q $,JOW Ie UST Bl Op apie] ap JUaTeAI._I IND 
SINdYded sap 94S] B[ IP IAJOS 189.8 UO ‘d}UdD9I SNyd ‘a}gnbus 
apuodes BP] SUB “(qOS) SINdYSEed ap sdate19dOOd $919190S 
SOP SOIQUIDU IP SOISI] SO] JUIQUI B SISTOYD JUSTeI9 SoseUgW 
S3T ‘(8861) senbud s191WIa1d B] SUB “SPU Ud ‘[eJUNpINNO, 
-gjesuog np sinoysed ap gjneuNUWIWIOD ke, ap onbruou 
-099 UOTIPUOD BT INS xneJUSWIUIIANOS souUWeISOId op 
JoFJo,] Jonjead Inod sojuepusadapul sajgnbus xnap asijeves 
B aININsu] [eosNV1S ULIPU],[ ‘soqguUe SdIZIUIOP Sdd 
*soqrejredult 
saseq op dple.] & SasepUOS Sop Ie} UO.Nbsi10] JUasOd os 
Inb sowle[qoid soy sawn] Ud 919J9UI ap UlJe dSepUOS ap 
saseq Sd] Ins sIYdeIZOI[qiq suN ISIPoI 1UO (E8G]) OBS] 10 
ISU “(E861 ‘LL61) USUIS ap SOSeIANO xNe INd}d9] J] Issne 
SUOAOAUAI SNON “SUOTIVOITUNWIWOD sap g}Uasoid JUaTeAR 
(€961) Jojyeyos jo IwisUteZS 19 (€961) “[]09 Jo UssUBY 
‘UOISBIDO 9190 Y “(EPEULD) EMEC B NUD} ‘UOISSIS 5.1, 7€ 
BS op ouTteIZOId Ne UONsenb 99799 WOSUT “IIe] ap ‘eB 19 
soyresieduil saseq sop suep oseuUO][MUeY9,| op swWa,qoid ne 
JaSsoI9IUl,S 9p sURLIOdUII, | NUUODEI B ONbIsIWeIs op [eEuOTeU 
-19}UI INJNSUT,T ‘sojgnbus.p uoreoryiueyd ey suep juonbsly 
IWIg{qO1d UN jsa Sd}Q[dWIOd asepUOS ap Saseq ap doUAaSqe,T 


NOILLONGOUINI ‘I 


“QOUSIOIJJO ‘ayej1edwt ssepuos ap asegq :Sq1O SLOW 


“ourejied aseq ey suep Jasin ayjao aonb ayey 


-Iedull oseq kB] SUBp I[QIeF SN JS9 aSVPUOS Op UOTIOVI] LJ IS OWQUT 99A9T9 SUTOU OUUDAOW anbneipenb inoiia un We 
]e10} UN,p NO 9UUdAOW 9UN,,p ‘OVI UN,p IMd}eUINSE,| OND JOATIU Issne Jnod {J ‘uoNe[ndod ap [e10} uN,p UONeUINSa | 
QUI9NUOD INb 99 Ud aTeIA SINO[MNO} sed 1Sd,U UOTILIII 91390 ‘JUBpUddaD “SdWIQUI Soq JUOS saseq xNap sap asepuos ap 
suonoelj So] ans] ‘o[durts ssroyegTe oSeUUOT[NULYI,| INod o11eJJed aseq L] ANS S9PUOF SINDIVUITISO Sp d]J9O B IINITI 
-9JUT 1S9 dTTeJIEAUIT aseq | INs S9pUO] SINdJeUIT}SO sop UUdAOW oNHNeIpeNnb AnoiJ9,[ ‘uoNefndod op suusAow oun ,p 
nO ONeI UN,p UONLUITIS,| & eI] B IND 99 Ud_.Nb 1]qeI9 IS9 [I ‘aITeJIeduII aseq ke] Op S9UN sap JUBUIIDUOD d11e]UdUI 
-9[ddns uonewiojsul,p 9d0Ud}STx9 | op asayJOdAy,| sed asod ou uO NbsIOT *SoUIIIJJIP S9IUIP! Sap SNOS STOJ op QUIT 
-1d}9PUl JIQUIOU UN sag{nole 939 MOAR JUdIANI So WUN ,p QUIWIOJ9PUI 9IQWIOU UN sa[[anbsa] suep stew uoNe[ndod ap 
dun ouUNINe 9191 BU UO SaTjonbsap soyejiedul asepuos ap Saseq Sop & SUOSS9I9]UT SNOU snouU ‘dpnj9 91399 sueq 


aWnsay 


(UV MIHGV “MV 9 AVAHGVdOAGNV4 SVGEIHS 


Sgjada1 S}UIWII.SISIIUS P NUUODUT d1qUIOU UN 
JUBUIIUOD SayIVJIVAUII SIsBq Sap SUBpP dsvUUOT[HULYIY 


SO0¢ 


epeueg anbijsiejs 
60¢-SO7d ‘dd ‘Zz ,U‘6L IOA 
E661 Bquscep ‘ajanbua,p senbiuyoo| 


patie - ytd Pes be 
a 


PTT OC WMeewse; 
ioe: wire ee) Ms 
» / Say ro gh yy 
wna yeoe ares</ 


-~* W 


= , rs C-a) 


ed ee , ; 
i~ 7 ae i 4 Si oy¥ 
scum cy “i mp n a 
HUMAN: aS wma 
ald 2 een See | eo + 
a a sri e. 
Ov: i) See oe - 
Vtibim 2 Gonr | aw), fs (Maer | Lr 


a ie ue aa he 7 iWTRy = eke PRS 9 De ; * 
oe ‘ q 7 a Tas al a ; 6 
v4 Sra : ‘ vi ie; & - oe atinty awe —. Pye hy 


Care es cae cl a 
hai a a eds ase ON A ee’ 
ot i ee ee Le oe hey hiven @ 4% tale _ i 
Si wees eRe he ag See af eae g sek 7 
eer Saygnenh ly (Gs vie Be) > Dqat 


a } ut Me Ae ar ' - 
a 7: eye ue 
j ir, beat OK: bia oe (“ao 
a, or ty ; A 
1h. aie ‘ Ay q rv) \ 
“pt! eS wh a; ‘ 
wy 
dhe roar. are 
i » Gy » © z A 
| yey rhe: 7 1132 
he a ta ies ’ F pail 
ae ane 
Leora see # Hratnu Vv > c «ai Pag r t - 


ayer ren A eh a, eee ee, 
ri oe ai, yeep ern , =e et) if 49 > * Yi weag yet ial 
Sik ry ~ 


mere =e 

Hat Hae ee pa oe ap seed Towis er ar 
; . AAS mp tual ee iS geapaiit! quem é cS cf am 
is pis yuSet a on.” a Ye ee 


Lo eee Wages @ ipo 


ia a S 


“UJ :uopuo’y *(“P_ owarg) 
‘sdaaing puD Sasnsuag 40f spoyjayy suyduvs (0961) ‘A ‘SALVA 
"96-68 “88 ‘UONDIIOSSy 
]DD1SIJDIS UDIIMaU py ay) {O JDUANOL “WOTIeUINSD JOUCTIBA 
euonipuods pue uoNweolyness-sog (€661) “A “LNVITIVA 
“TET-STT “9 ‘sousinlg jo1uffO 
{oO jDusnor “Surjduies os1jeUIOIsAS pue WoOpuUeI poTjness 
UI SIOJVUITISS SOUBLIVA JO SUOSTIBPCWIOD *(0661) “Y “LNVITIVA 
“SULIOA 
-I93ulIdS :yIOX MON ‘suldupg daaing pajsissy JapoyWw 
(7661) “ff ‘SNVIALAYM 19 “dd “NOSSNAAMS “4-0 “TVGNUYVS 
"LES-LTS “OL ‘DyLawolg ‘[e10) uoneindod ayruyy ay1 jo 
JOURTIVA JU] BUNLUITISO 1OJ ANDIUYI9} [eNpIsal poy som oy L, 
(6861) ‘£ ‘NVINLAYM ? ““€ “NOSSNAMS “d-O “TVGNUVS 


“UOISUIAA 19 IeYOUTY “OH 

:OJUOIOT, “(W01dS “y'q 19 BqQUIepODH ‘d'A ‘Spq) ‘aaua/afuy 

/091JS1JDIS {0 suoyppuno.] sueq *K100y} Zurjdures uonejndod 
OUI Ul Sfopoul UOIssoIse1 IvourT “(TL61) “WY “TIVAOU 

"TE8-978 ‘78 ‘UONDIOSSY 

/DIYSIDIS UDILMAWUY ay] fO jousnor “Suljdures Wopues o[duTs 
Jopun soyeUNso ONRI SUIUONIPUOD “(L861) ‘ff ‘NOSNIGOY 


“0€9-079 
“Og ‘UONIDIIOSSY JDINISIDIG UDILIaU YY ay] fO JoUANOL *sotystyeIs 
IEDUT[UOU OJ SPOYJOW 991} JO SISATeU JopIO pUOdaS :saydures 


payers Woly susIaJUT ($861) “fA SAM P “N'S ‘OVE 


€O¢ 


“UdpaMsS sonsneIs 
“SA9AINS Ul UONPWIOJU] AIVIIXNY JO sos, UO doysyIO A ne 
d1Uasa1g “9881S UONeWINSY oY] Ie UONeWIOJUT AlelIxny Suis 
suonoun, UONNQLsiq pue speio | Sunewuns” (7661) “M'N'f ‘OVA 
“SE-LI ‘TI ‘azanbua,p sanbiuysay ‘asepuos red 
sojgnbud soy SUBP d{[SUUONIPUOD dDUdIIJU] (S861) MN’ ‘OVA 
‘aleled & ‘UO1JDIIOSSY [DI1JS1]DIS UDILAaWU py ‘Sspoyjaw 
YIADASAY AAAANG UO UOI1JIAG ay] fO BuIpaaIOAd “9AdEdS1od 
S$ Jojapowl Y :uoneoynens-s0og (1661) “Wd ‘ATLLIT 
“610I-O101 “6 
‘SISIDIS {0 SJouup “Spoyiow UONwo[dol poleadal pooueleq 
pue ‘ojytuyyoel ‘uoeziieouly 94] Jo somsiodoig :soydwes 
poyness WOIJ USIOJUT “(1861) “M'N'f ‘OVE 1° “d ‘TISMANY 
“LT8-68L ‘TL SUONDIIOSSY [DINSIIDIS UDI1MAU 
ay] {O JDUANOL “(UOISSNISIP I2A¥) SIOIVUITISS IDUSpTUOd 
pue s]usuia}e\s sdUIpIjUOS [BUOIPUOD “(LL61) “f “WHAAIN 
“OP-€€ “THI SW Aa190g JDIUSIIDIS ]DAOY ay] fo jouanor 
‘uoneoynens sod (6L61) “VIL “HLINS  “d ‘LIOH 
“SLT-99T “PB “UONIDIDOSSY [DIIISIIDIS 
UDILIAU YP AY] {0 JOUANOL *SISkTeue [BUOTIIPUOD & :UONBUIT}SS 
UIeWOP []BWS (6861) "AO “IVGNUYS 9 “W ‘NO TOOMICIH 
‘Q6L-OLL “SL “UONDIIOSSY ]D91]S11D1§ 
UubIMewW yy ay] fO JDUANOL *SAIAINS d[dUIeS UL SIdUdIOJUI 
surdwies-Ayyiqeqoid pue Juspuodap-japow jo uonenyeasd uy 
‘(€861) ‘f° d “ONIddd.L ? “O'M ‘MOGVW “H'W ‘NAaSNVH 


€66| siqwedep ‘ajenbus,p senbiuyoe | 


*suOS pue AdTIM UYOL :xIOX 

MON “[ ‘JOA ‘d4oay] puv spoyjaypy faaing ajdups *(€S61) 
‘“O’M ‘MOCVW ?9 “NM ‘ZLIMYNH “HW ‘NASNVH 

“O8-8L “OL ‘UOIIDIDIOSSY 10911S1]019 UDIIA 

-aup ay] {0 JoUANOL *pueIOQUIND *D* AM pur [[eAOY “WY 

Aq d0URIIVA SIT JO SIOJEWIISA puke IOJEUWIIISO O1]e1 94} 
Jo Apnjs [eoiduwia ue UO JUDWIWOD (1861) “WM ‘WATINA 

“€£T-SOI “TE 

“gq 4J9190§ ]D91}S11D1S JDAOY ay) fo Jousnor ‘suonendod airury 
Surjdures ur sepow uelsakeg eatoelqns *(6961) “VM ‘NOSOTYA 


“AOTIAN 
>YIOX MON “(YITWE “HY 30 UOSUYOL “TN ‘spg) “surjduing 
Aaadng ul Sjuaudojaaag Man sueq “suldures Kaains UI OZIS 
ajdures Jo ssouwopurl Jo sjoodse [enussojuy *(6961) “£ ‘NIGUNAA 


“AIM 2YIOA MON *(YSUIS “g'W 19 ‘UOT “DH ‘uvoung *H 
“yAzidsey ‘q “spq) ‘sdaaing jaund sued “$1019 JUaWoINseaU 
pue ‘sAdAIns ‘spooU UOIIVWIOJUT “(6861) ‘Gd ‘UV IIVE 


aIHd VaDOI Tala 


‘UOTBOTUNUIUIOD a1]OU B JURIOdUIT 
yiodde un gnjiNsuod jUuO suOTeAIasqo sina] anb suoko19 
snou {sJijonI}SUOd SaiTeJUIUIWIOD sind] Inod sVIqIe,] 19 
QDOSSE INd}Oep9i J] JOIOIOWI9I B JUDUIITeS9 JUST} SINayNe 
Sd] ‘soNseIS JOQe’] JO NeaINg *S‘f 9] UdTI Us JUaZe3Ua 
9 sIndine sap sajed jUOS saguITIdxa suoruIdo say 


SLNAWAID AANA 


(6861) UBUWIIAIAA 19 UOSSUdMS 
‘jepules op sapoyjaul sop opie., B nud}qo 311g Inod 
UOISS91391 Op INdJeUII}Sd | Inod uvxyd 3] Ins gpuos 9OULLILA 
RB] Op INojewINsa UE, “QuIWexd sed suoAe,U snou onb 
yoodse un }$9 dOURTIBA BP] Op UONUIT}S3,.| op UOTsoNb eT 
“sanjoxo 
JUSIOS Ud SaTj[a,nb no aseq ek] SUBP SASNIOUT JUIIOS 19-Sa][I9 
aonb ‘uonendod e] ap s9jrun say sono} Inod suwigUI eT S89 
14014a]SOd D 33e.1}8 onbeYd ap sojiuN sap suUUDAOU PT aT[anbey] 
UOJIS 9JULUSIeIIUOD ssayIOdAY_,| 9p NIA Ud_.Nb sarqissod 
JUOS dU STeIg 90 Op 91d WOd JUL} s}UdOJsNnfel Soq “a{[ou 
-UOI}IPUOD UOU UOSeJ op onb I[JaUUOTJIPUOD UOSeJ ap Jue} 
*QSTRIQ 1S9 IDI S9IPN}9 JUUDAOU BJ Op SINdJeUII]SA Sap UNdeYD 
*JUOWDIINe sed JUdTe19}STX9,U IND sUONedI[dWIOD sop suaWIe 
asnonjoajap s3epuUos ap aseq oun Jed 9sod swia[qoid aT 
“20URWIOJIod 9UUOG 9UN Issne oI[9 BIOYOIJe 
yo (409y1)474 ap sojURssa19IUI S9191IdOId sad ap BIDITIDY 
UOISSd139I OP INayeut}sa | ap anbrsidws uoIssaA LT ‘GdN.P 
SUO][NULYS9 SpURIS So] INO, *SINd}eUIT]Sa soIjNe sap [aonb 
dIOAGUIL.U Op d[[J2UUONIPUODS UOU sDUPIIPA PB] & oINoTIgdns 
3119 JNod dU JITEJUT] UOISSSIZ9I Op INdJCUINSI,| OP s[[9U 
-UOTIPUOD SOURLILA P| SIE ‘9STeIG UOU JUdWId{[IUUOTIPUOD 
so [I JUOWO[NES UON ‘sone xne Inotiodns JusWII]}0U 
qso (10941)¥74 IMszeUIT}SO,| ‘O7XTW aATIOadsJod 91399 suep 
DUIQUI SIRI] “SITBQUT] UOISSaI39I Sp INdJeUINSa,] op sayfauuoN 
-Ipuod s9j91IdoJd xnev saj[auUoIpuod UOU s9191IdoId sin9] 


JUBIEAWIOD Ud SINIJSWINSA $39 dIPUDJOp op 19]U9} WeLIMod uo 
‘anbisoyjI ned anbyjenb jos e939 anb usarg “ayJaUUOT}IPUOD 
UOU UOSJ op SgsIeIg UOU JUOS 1O1/aJSOd D UOTBITJNeINS op 
j9 Just1onb sed ‘uosdwoy [-ZMAIOH ap SIndjeulljsa sa] 
*][PUUOTIIPUOD sUUDAOW onbieIpenb Ansiso ajqrej snjd ey] 
91U9S91d UOISSIIS9I OP INdJEUWII}Sd,| ‘aSTeIq UOU JUDUT[OU 
-UOTIIPUOD js9 [I,Nb Wey np ‘JUaNbgsuod Ie ‘MOl/ajsod D 
S9}B1]S Sd] SUBP SO9UUITJSO SUOTIIOdOId Sap In9}d9A JI ‘AJ Op 
sod puodgp du d][[2UUOT}IpUOD ddURIIBA PB] ‘91]NO Ud pe wu 
dIPIO.p SoUlId}] xne bsnl s[[auUOMIPUOD soURIIVA DUIQUI 
RB] JUO SINIJBUINSA Sa] SNO], *(,,)_W/ IIPIO,p JoUUOTIPUOS 
SIVIQ IP SOULIO] SAP JUO SNO} ‘JUaTJOND Jed Ind}eu}sa | no 
uosdwioy [-ZHAIOY op Indjeuysa | anb (aiid ru) imaypiow 
sed js9,U OlajSOd D UONedTJNeI]s 9p INd]eUIT}Sd,'T “9STeIG 
UOU JUSWId{[JOUUOT}IpUOd JOS INb [MIs J 1S89,Q “soIpnie 
aijenb soy twIed xIOYd ANdI[IOUW I] 1S9 JITROUT] UOISSdI391 
op IMgeUINsd,| ‘s[[JaUUOTIPUOD dsATeUR 9I1]OU UOTIS 
“OOIJLIDA 189 OSeq ap asayJOdAY 93390 ‘a[aeI1 UOT) 
-BNIIS Ud ‘NO SBd SdIeI Sp UN,] 9119 WeIINOd soieyUsUIT9 
S9UUN ,p s[duIs s11OJegTe OSVUUOT[NULYDE | ‘WeJ U_ ‘ossney 
jso osayuyodAy 93199 ‘ayeigues uodej op ‘juonbgsuod Ied 
£0 = ((%)d — A),LIS Juowajnes (JuowoNnbYo}dwAse 
SUIOW Np) IeIJA BIOS 9D “9STeIG UOU JUSWT[aUUOTIPUOD 
isa Sdx anb 11819 aseq op sasgyiodAy soap sun,] ‘aporie 
199 suBp {(62.6]) YIIWS 19 OH Jed syqnd 919 & onajsod vp 
UOHeITJNIIS Bl Op I[OUUOTIPUOD 9pNnj9,| Ins jUeJIOdWIT 
gponie UA ‘URI J] INs d9pUO} ‘d][2UUOTIIPUOD ddUdI9JUT,p 
ayooidde oun uojas Oldajsod p UOTIedTJNeIIS BP] ap 9WIITqG 
-O1d 9] JoIpnyi9 Inod (/86]) uosulqoy Jed sagi9g33ns sonbi} 
-OJdWASe sanbiuysd) soy sstje19ues ev apnyid oJuasoid eT 


NOISNIONOD °S 


*SOJUBRISIXOUI IIIOA ‘SdIBI JUOS ISNoNJOoJep So oseq 
e] puenb snuuod quos {ys ¥ & | } aseq e] op somow 
-eled sa] NO suOTJeNIIs Soy 12d ‘TUIJ9p UdIq Sed dWIQUI Js3,U 
‘ye19Uds Ud ‘IMazeUWISd 190 ond suojou ‘ney snd ssuUONUOU 
IITCJUIT] UOISSIIS9I OP INIJVWII}S9 | ap SOUII[QOJd sof 91INO 


*[d%4,d),_ w= [<q ]1ea = [N | “4 ] zea 
:onb JOILIgA 


Juswsyeso jnad uC “7 Inod ‘a[jauuUOTIpUOd UOU oNnb s{[ou 
-UONIPUOD JUL} USL] op ‘9STeIq UOU JUSWOANeWIIXOIdde jso 


| (w- 8) aug 4], = tg — Uy = 


INd}eUIT}Sd J oNb JUSWIIIDIIP WINsud,s [I ‘7! Inod gste1q uOU 
JUDWs[JaUUONIpUOd Isa Y7x asuIWIOD ‘anb Ja 7 — 7 mod 
9SI¥IQ UOU JUSUAT[aUUONTPUOD ‘aaneUTIxoIdde UuOde}J ap ‘Isa 


‘| (w = ) SSE E UIC - 4]. = ius Se 


Vv 


Inayeuwt}sa | aNb JoIJUI9A jnad uo ‘uoTENIIS 93199 sue *7 S¥D) 


UONEDJIVENJS BP SINSJEWIISS Sep Sajj@UUOI}IPUOD Sa}aldOld “jueI/e/A Jo Apeseo Z0Z 


‘Juosoid sinofno} jsa JaUUOTIIPUOD 
steiq 3] ‘stojoinoy “7 mod ‘ayjauuoNtpuods uOoU UOSe] ap 
‘gsteiq uou 3sa 'x anb suas 99 ud “jINIJ 9110d asnanqdajep 
aseq Pk] op steiq a] Inod sJasuadurod op saneqUa} eT 


“((zey U4) 0 ay. fap Cnyae" (1)q AR 


eX CM)az — "KX ),d),_ mw = [1g ]zea 
(-4)o+7= [la 


((zjgy 4) 9 + [44,4], Ue = [N | 1A Jaea 


1 Co ewe ihnz J¢ 
E up 5 ee 


(,-m)o + [Cw - dd) +7 = (Nn | 'a)9 


no 


:'X ap sajuvains saigtidoid say Juss} eIpsuU! 
JOIJLI9A nad uC ‘anbne.d usa yuswaTfaniiqey aano1} uO .Nb 
, MOUsjsod vB UOeOTNeIs op,, INd}JEWINISI,.[ IP USL_S [] 


:1s0 71 Inod 
JULI[NSII INDIES J ‘SNSSIP-1d IQDUOUD I189ICIIS VT UOTAS 


NI 1=7 NN “N fiey) 
et Kee (e- 5) X= 


C 1 
¥ a 


jSd sIeIq Np Ind}eUIT}sa,p 
31}1] B JUSPIAD JepIpued [Nas 9] 19 TUIJ9p UaTq 3S9 JUDTIOND 
red majyeunsa,| [Nas ‘uoNeNyIs a][9} ouN sueq “[ sed 


“SnuuOd JUOS 


{y = ¥ 5 [| } oseq ev] op saomawuivied saqT °7 sea 
Jo ‘SNUUODUT jUOS 
{y = ¥ & [ 7h} aseq ey ap somouvied soy “[ seg 


*SQUITUBX9 9119 JUSAIOP Sed 
xnoq 101 Sny ssIpnid SINdJEUITISS SdP INDJEUWINSD 199 Te] 
-snos e sind ‘77 — 7 ‘asnanqoajap aseq ke] op steiq a] Inod 
INIJVWITISD UN IdIOGLIO B I}SISUOD dseq dp dI1d9}eINS BT 


JUIUIIIV[AUIII Ip SINIJVWISY Zp 
“asoujodAy d][9} oun & TINO sues 
sasnonjoajap IsepUOS ap saseq sap swWeatqold ne Jonbejes 


op s[qIssodumt juswanbyeid so [I “stojoyno} *(, AspOurwod,, 
$91] ISSN 1d) dJUBVUBILIJUOD So1} BsayJOUAY 9UN,p 13 ;S [] 


LOg 


1=9 1=¥ 


(1 — 1) = W(%p — 9) { AOr 2 lal 
Yy > | 


7B JINPOI 9s STeIg ap dUTI9} a] ‘(yy anbeyo 
Inod 77 = 77 ‘p-e-"5) uonejndod ve] op a1e1A oUUdAOU PB] 
B a[e39 1S aseq KB] Op SoJIUN Sap dUUdAOW YT LOLIN}sod e 
918.198 onbeyod nod aonb suosoddns snou ts ‘juanbgsuos 1eg 


i 


1=¥ 
“(iS Anjig {+ Wg — 4) XK + 
x” 


x 


1=7 


(td — Mn) — 16) | add 


>| 


anb 1910U ap 9110duII [I ‘7 Inod sasteIq 

UOU SINOJVWII]sad sop dJINIJSUOD ap 19]Ud] ap JUeAY 
‘uone[ndod ap sale} sap soireys 
-U9019}UI sUOTIONfOId op $91 3.199 JUdANA 7 "AV Say ‘aTduIaxa 
Jed ‘sasvusu sap soidne sajgnbua say sueq “Md}VUINSA, | ap 
uooNA}sUod eT Inod sayqruodsip 3.149 dUOp Ja sajuBpuadapul 
SddINOS SdpP B 9dBIS SNUUOD 3199 JUdANAd (7% suonsOdold 
so] SuIoW ne no) 7AV sat ‘ayUeADI UG “NUUODUT 9119 
nad “Ay stew ‘aseq eB] sup S9ITUN,p [B10] d1qQUIOU 9] 110s 
“““ AJ OP DDULSSTRUUOD LT IBIXd ‘Z UONIIIS B] AP UOTIIULJOp P| 
UOTaS ‘QUUDAOW LI 9p UOSACWIOY [-ZHAIOH op Ind} eu1}s9 | 
‘g[duloxe Jeg “IUIJ9p Uatq 110s Inb [Nas oJ] 1Ssd JUdTIONb Jed 
INdJVWISd,[ OND 9110s ap ‘SonUUOdUT 1UOS aseq BR] Op 71 
SO[[ONPIAIPUI SIMBA So] ‘sevd sap Jiedny{d e] suep :;e]UOW 
-epuoj snjd a100ud swafqoid o1Iny ‘qdf,.Pp equiou 
3] BIojUOISNe Nb sInsow e 77 UOTOAS eI B SoNnbIpul 
SIVIQ OP SOUIIO} Sd1jNe Soy BIOUTWIOP [I,Nb 9110s ap ‘(7 )o Isa 
sIviq dp Wd} 99 onb Jonb1ieulas & 18d [J “SINd} BUSS Sap 
unoeys Inod 7 — 7 sed 9uUOp jUe}9 [QUUOTIIppr sieiq ap 
dULI9} 9] ‘7 Inod (JUdWd][AUUOTIIPUODS UOU donb JUdWT[OU 
-UOTIIPUOD JUB}) S9STeIG SNO} JUOS Z UOTIDAS LT B S9}UaSoId 
QUUDAOW BT Ip SINDIVUINSS aVeND Say ‘9DUdPIA 91N01 9q 


:Ied oQuuop 3so wolnjndod Hj ap alpld AUUBKOU &| 
onb yinsua;s [I ‘otiojsod & 3}e1]s JWIaI-y BV] 9p UONe[Ndod 
RB] Op sguUN sap s[qWosud,| Ins ¢ sINa[VA Sdp IUIUIOS PT] 
1s 7X IS ‘odePUOS op aseq e| INOd sina]eA Sop jUOs JUTIOd 
UN,p S9]UOWINS UOU SoUtId} soy onb stpue} ‘uonerndod 
Re] Inod sinajea sap JuOs JUuIOd UN,p Sd]UOULINS SoUrId} 
sot ‘tins nb 9sodxa [ sueq “WOLsjsod e 9}e1]S JUIII-¥ 
Re] suep uonendod ev] op soqyiun,p jaa/ JIQUIOU 9] 1108 AV 
anb 39 a8Bpuos ap aseq B] ap SoITeIUSUIIID SoqTUN ,p sIquIOU 
3] JUBUDIUTeUI oUSISop 7 ~y onb suosoddns ‘s[awIo;J Saud} 
Ud dINJIBANOD ap dWIa{qod ap a1uas 99 IOWTIdxs Nog 


©66| siqueoap ‘ajenbua,p senbiuyoe | 


"%9L OP 19 %>O¥ PP IUSIeI9 19-09 19 6Z-SZ 98B,P Sadnois sap 
UT[NOSEUT OXeS Op SIION Sa] INod sojuepuodsas109 suonsoOdoid 
Sa] “odnois 99 op afe}0} uoNe[ndod ev] ap ajuepuadgput 
UONUIT}sd dUN.p %E/ B.Nb WepuOodsa1IOS dU SUL PZ B ZZ 
dP S9S¥ UI[NISEUI 9X98 AP SIION AP [¥}0}] SIQUIOU Np SgoO P| 
op UOT[MULYII,| 9p 991 UOTIBUINISS | “Sg6] Ua,nb aeusis 
‘g[duioxa Jed ‘(6g6[) Je[leg ‘adepuos ap aseq x] Jed ojaQ]d 
-WOOUI UOSLJ IP SIIBANOD JUDIOS ‘S9ITIOUTU Sd] JUDUTUEIOU 
‘sonbiydeisoulap sadnois-snos surej.iao ‘saseusul sap saidne 
sojonbuod sa] suep onb d1e1 sed jsd,U [] “OsVPUOS ap aseq P| 
SuUeP SaSN[oUT $9jNo} sed JUOs dU UOTIE[NdoOd ke] ap soire]U 
-9[9 soqtuN Say ‘sayfoo1 suotjvoldde sap j1ednyd ey sueq 


SISNINjJIIJ9p Saseq Sap [eJUIMIEPUO] aUIQIqGOId aT *p 


“UOTINES dJUNSOId BI SUBP dIUIQTGQOId 99 Ins suoYyoued 
snou SNON ‘9[qId UOTe[Ndod ve] ap 91Nj19ANOD a1jaId vB] Jed 
98ND Jso ‘“SIVIG dp 9DINOS d1}Q ISsnev JUBANOd ja soJgnbua 
sasnaiquiou op suvp Juasoid ‘Juvjodun snbyeid awayqoid 
uA) ‘oNbHeUWEYIeU 19 oNbIUYdI} dINJeU Op JUdTeI9 SayUap99 
-91d SUOIIDOS Sd] SUBP SQUILULXOd S[IUUONIPUOD STeIG SOT 


SAUSNANLOAAAd SASVA CP 


“QIVI[IXNE I[QVLeA 
oun .p UOTMUeYSE,| 9p sUUdAOW Pv] d99UUOP jsa,NbsIO] 
“sleiq NP 3[O.1JUOD 9] INOd x1oyd UO UN jsd JOUNSIpP d11e9UT] 
UOISSIISAI 9p INd}eVUWII]Sd, | ‘anbieUI9}sAS NO dsI1O}egTL 
10S [I,Nb ‘gIsap [Nas UN & jes sseuUOT[MUeYII | suep 
anb IdAJasqo yey & IND ‘(QGG) UeTIVA ap INJa0 kB aIqQeIq 
-U9$ 189 JeI[NSPI 9D *(dura)¥7_ ouOp 389 [OUUOTIIPUOD sTeIq 
Np sJQNUOd Jj Inod ms snqd 3] xtoyo aq ‘arqrmnbs,p 1urod 
np syooid 3119 Jnod uOT[MUeYSE UN aTJonbey] suep sinsoul 
eB] Ins Iise suoAnod ou snou ‘ueyd np uonesedgid e] ap 
opejs ne saguuop op onbuew un,p uostel ud stew ‘onbi} 
-uap! said nad & doUvUIOJIOd JUN UO SINd}eUII}Sd Sd] $NO} 
‘N= AN ‘oiqiyinba,.p julod np dseuUIsIoA a] sued *911eID 
ap suly sop B anbrydes3 9] suep 4HX StulO SUOAB SnOU 
anb simdajeuii}ss sane sap Injad anb (OI BOL —) aysea snjd 
juswaq[a} 1s9 444 Inod sielq ap Sin9}ovJ Sop I[[eAIOIUL,| 
‘SqD BI ap uonendod ey nog ‘sauusfoul sanbryeipenb 
sImaiia sap sue WOduIT Jed ouN JUNNINSUOD ‘sowes} x9 sntd 
Sd] SUOTNUBYSI,p SdTQWasUD Sa] SUBp ‘sjanbsoy ‘sJUeIIOdUI 
SJOUUOTIIPUOD SIeIq Sap JUDY Je ‘StOJaInNo} ‘sindj}eUlyss 
SdlINe Sd’T “S9SIVIQ UOU JUSUWIATJOUUOTIIPUOD ‘nNAgId sUTUIOD 
*JUOS UOISSIB9I Op SINd} BUNS xnap sa ‘sonbiiiduss srerq 
Sd] JUOS SINITIZJUI SdTQuUIasUd So] aNb sIpue} ‘sadnois sap 
sonbiuiduwia ssuusAou sonbyyeipenb sinatto say JUOS JINSTS 
onbeyo op sinatiodns sjutod ap sajquiasua sa‘T *sanbr09y} 
steiq op sinojory xne Jiodde1 sed sadnois sap sj}eins91 
sop onbiydeis 9] ‘soinslf Sd] JUSIJUOW 3] BWIWIOD *20e1) 
ajinsud & UC “dadnois anbeyd snod sgnojeo 919 JUO sonb 
-111dwia souUUaAOW Sanbyeipenb sinoiia so] 19 Steiq soy 39 
‘undeYd SUOTIMUBYIE EQZ ap Sodnos ¢Z Ud sIJIed9I 919 SIOTe 
UO S911] SUO[[IUBY9 Sa] *11] ap aseq ap IAJos B S¢X Inod 
SIeIg ap INd1Ov} aI ‘SUOT[IULYD9 spueIs ap Inod sgsteiq UOU 
JUSWIANbIIO9Y} JUOS INb ‘UOISSOISOI ap SINdJEUWIISS XNap sop 
sed a] Sueq “‘uOoT}e[Ndod zx] sp sUUDAOW PY] Op SiNdJeUWIT]s9 
sop undeyd Inod juswWIdIedas Ie} 939 & LI. aT °7'Z UOTIDAS P| 


B soquasoid sanbI1O9NY} SIVIG ap SIN910e} Sd] UOTas SalI} 919 
JUO SUOT[NUBYIE QYOO‘S Sa] “a]JeUUOTIIpUOD asAyeUR | ap 
SUOT]LINUITS Sap s}e][NS9I So] JUdJUASoId ¢ B | SdINBIy Sa] 


OL'y - 977 ZO" (094) 74 
Wo 1€'7 +0" (dwia)¥7x 
0 Loe rq a 
£6°T — 07 Z0° HATE 
aTfoloymie uonefndog 
as 6L'8 10'— ogy 74 
O'€ 116 Or (duta)¥7 4 
0 68°8 0 ooh 
8ST S701 1 ay 
SdO BP] ap uoneindog 
96° = Ort’ 80° (10941) 474 
IL'vI ro) 61° (dua)47 4 
0 Iv id eax 
70" [vl Or an 
SO" IP ais ee 
SIH ¥] ep uoneindog 
(Sd x )asw (%) 
t= === |G) (X ) osu A jal Ino eWINsy 
(4 ) osu a ‘sreig 


uonendod anbeyd suep saaojeid 919 1UO SUOTTNUeYDS QOO‘S 
‘suoneindod sio1j mod suone[nulls sap sze1nsay 


TZ NBIGEL 


‘uonelndod 93399 mod FY ap uONeWNsd,| op dq[Iqvis 
dpuvIS SUIOU! B[ 9p OUOP 19 ‘STHN 8] op UoNRndod ze] ap 
ddN.P suo[[MuLyss sap afqiey snyd a[[1e} eB] op uosTel ua 
JIQISIAgI J1eI19 JeINSE1 9D “S¢q ap a][a0 eB, Nb (109y1)47q op 
d][90 B UdIg Issne smatiedns WST UOJIAUD Pp 189 (dusa)¥7z 
ap suudAow anbieipenb imoiia,J no ‘STHN ®] Op uone] 
-ndod ve] susaou09 agduoUOd snyd ey ajsod eT “$4 ap ayjao 
B 39 (109qI)Z74 ap aT[ao & SIOJ eT B aINaTIodns auUaAOU 
onbijeipenb masa oun kv (duis)*7K ‘Sq BP] ap 19 STHN 
e] op suonendod say nog ‘(duio)¥74 B SJNVaI sjeqNsol 
S93] JUIIJUOU 9] PUIUIOD ‘UOISS9IS9I1 SP INdIeUITISI,| ISTIIq 
-B1SIP H JOWINSI,p 9UISsad9U BT ‘oT[a1oIJNIe UoTe[Ndod ey] 
Inod ‘%/*p ap anb 919 We ,u S¢4q B JUSAATJeIVAUIOD 9AaI9 
snyd a] ures aj onb ualq ‘aduasaid ua xtoyo sap stoaid snd 
gy WeIg (109y1)4 74 ‘TOAQId JWesste] 9] D1IO9Y) eT AUIUIOD 
“g]qeasI[saU 1119 SINdJeUINSA sap UNDeYD ap sTeIq 9] ‘SUOTIN 
-UBYN9 SOP I[QUIISUD | INS *“SIOTWIOId say JUSWIITNIs SUO]UAS 
-91d snou anb aos ap ‘sanbyuapti onbseid Juete19 JuoTIoNb 
Jed inoyewyss J 39 UOSdWIOY ] -ZUAIOY op Inoyeuwijsa | red 
SQUUOPp $}e][NS9I Soy ‘ayjarorgsze uUoTe[ndod ek] ap 198 SqOD PI 
op uonendod x] ap seo a] sued “Ss UOT[NURYS9 | op JUeUDA 


UONCOIJIJENJS SP SINSJEWI}SS SEP Sa||@UUONIPUOD Sa}eUdOJd :JUeHIe/A Je Apesed 00z 


‘uonendod ve] ap suUdAOU P| 9p SUOTIVUINSA Sap oun] 1S9 
Z ? 000'S = § 20%, [8/4 — *A) 4] = (4 osu 
UOISSOIACX9 | UOTAS sag{nosyeo 919 JUO sonbriidwis (asurd) 
souudhoul sanbijeipenb sinoiie saz “uoneindod anbeys 
ap suoTTNUPYSE QOO'S Sep 9[QWIOsUAd | Inod d]JaUUONIpUOD 
UOU dSAT[BUL,| OP SJeI[NSoI So] sJUasoId Z nesfqey IT 
‘sQuUOp 
uoT[HULYSE,.p s[Ie}] 9UN InOd UOISSdIS9I Op INd}eUWINSs | 
dp onbisiduia UOISIOA Be] ap Jasodsa assind uo.nb xno 
np sAnejuasgidai ‘yuanbgsuod Jed ‘jsa (109y1)474 ap 
soueulosiad ey *(109y1)%74 ap ayjao ap Joyooiddes wesaap 
(dwia)47x ap souewoyiad ey ‘puvis JUSTIADP Gdf.P uoTN 
-uvyod,| puend ‘Yap JoalIp anbiso9y} pnoyeo a] a1yauad 
Inod s[duis juswiwesifyns 31819 URTd 3] ‘STHN B] op uo 
-e[ndod ev] op seo a] sueq “suOT[MURYDE YQO‘S ap s}]OUTISIP 
UONPINUIIS op sJUSWIIIIeI] op IIed eB sonusjqo sonbriidwe 
SQOUBIIVAOD Sa] SIId’ Pp 99UWITISS 939 B ONDIIOSU) FY OL eUT 
RY Sayjatorjize uoterndod vy ap 19 Sgd B] op uolendod 
BR] Op seo JJ sue “AY 9O1IIeW BP] Op oNbWO9Y]} INaeA eT ap 
QUISIOA ISEJULARP UOTIEWIT}SO uN J1e19 BTJanbey] “uoT[NUeYIE 
anbeyd suep Y ap Ansyea swugUI eT yWesTNN ‘(109y41)4 74 
a910U9p ‘UOISIOA sWQIxnap BT “(6Ip “d ‘ES6I) “1109 32 
uasuey op UOTIUTJEp eB] UOTAs ‘uRTd Nev JUBUDAUOD SULIOJ 
oun suep ‘dUI919x9 dddeis BI IP IOUBIIVAOD Ap IND] VUIT}SI,| 
ap ussoul ne sanyead 939 & {ap ja ¢!{ ap ajuesodwioo 
onbeyD ‘onbiieid us WesosOduils eJ9d SUTUOD ‘UOT[NURYDS 
onbeyo op ised e JuawigIed9s d9UII}S9 919 B AY ‘xneayqr} 
say suep (dura)*7x ag10Ugp ‘UOISSaISII 9p INdJBUITISI,| 


dp UOISI9A oIQIWId RB] INOg *Y74 dp SUOISI9A xnap Ja S¢X 
‘ax LHX g[noyeo suoae snou ‘UOT[MURYS9 onbeyd inog 2 
A i “UOT]LINUIIS dp 9pNI1d,[ 9p SUIOSdq say Inod 
suorjeindod sap sunoeyps suep sgaojeid 919 UO sUOT[MUReYD9 
000°S op [e101 UF “UOTTHURYD9,| =P Td/N Sep HednId v] ap 
JOTAUIOD JUSWI9sUddaI 9] QUIvIJUA B IND 99 ‘p op Nol] ne CT & 
99xlf 919 & df Sep MolI9yUL] B UOT[HUeYIY,| Sp e[TeI L] 
‘gyotolpaze uone[ndod ey ap seo a] sueq ‘p |S ‘NX a[fenbey] 
Inod uoynueyss,, 9p GCdM enbeyd suep saguuordaylgs 
919 JUO souUOsiod saq sajno} jo ‘p < ‘AV atjanbe], nod 
uoT]WUeYdS, | Ip GdM enbeys suep Juswsov[dwis1 sues 
9Ad[o1d 939 & souUOSIad p ap d[AUIIS JITO]eITe UOT] MUeYIE 
un ‘$qOd &] ap uoNeindod ze] ap seo af sueq ‘suonefndod 
xnap soj Inod sfqe[quias 939 JUDWIATeS9 & 9ISdp JUIATXNOp 
np uonoesjes eT ‘suorertndod xnoap say mod saguuon 
-Sa]9S 919 1U0 Gd/N 007 “surly “(Ere “d “Es6I) MopR Io 
ZUMINY ‘uasuvp Jed oy1o9p onbyeuisysAs os eUUOT[MUBYOE ,p 
dpoyjoW BP] Op UdAOW Ne dj}eI]S ONbeYS suep ale} PY e 
ayjauuonsodoid gyypiqeqoid oaae 9agfo1d 919 & (dN Z = ul 
op uoT[NURYSS UN 9 ‘GdqM,P IIQUIOU JUIQUI 3] UOIIAUD 
queke a}e13s onbeyo ‘sagai9 939 JUO UR][d Np sales ODOT 
‘suorjeindod xnap say sued ‘disap SUWIOIXNdop Np sojtuN soy 
jusTe19 souUOSIod say onb sipuel ‘Gq IWIWIOD s9sifN 949 
JUO ‘SUISIOA SASVUDU 9.17eND UOIIAUD Pp S9SOdUIOD Jd a[BUIS 
-110 oJonbuUa | suep sokojdura ‘sanbiydeiso0gs s}UdUWIsaS Sap 
*$dO &[ ap uoTe[ndod YI op sed a sue “ast[IIN 919 & SoIsap 
xnop & dNeNs asvuuo]HULYos.p ueyd un ‘ayja1orynse UONe] 
-ndod e] nod anb Sgod Be] ap uoneindod ey] inod jue], 


007 = Ww ‘aT[aloynie uonendod ej mod uonernuis *¢ sins 


uOua\sod 
(408u})7 © (dwa)q e eyeng co LH 
senbuoau} sieiq ap sunejoe4 
072 GL OL SO 0 G'0- OL GL Ores 

Ga c- 

Ee L- 
0 
L 
A 
€ 

661 66] squaedap ‘ajeanbus,p senbiuyos | 


007 = MW ‘SO BR] nod uoneinuns °7 andi 


UuOla\SOd 
(409u))7 © (dws) e VES ee 


sanbuoeu) sieig ap sunajoe4 


b- be 
es 2- 
0 0 

c é 
Yv v 
9 9 

8 8 
OL OL 
Cr cl 
aulepewopgeu aulejes aulepewopgey aulejes 


SIL= ™ ‘SIH 8] nod uonejnuns °{ sansiy 


UOle}sod 
uaipyonb 9 weg —---- (108))7 o (dwa)q e ews tH 
sanbuoau) sieigq ep sunajoe4 
so0 +00 €0°0 c0 0 LOO 0 LO°0- 20 '0- €0°0- 0°0- s0'0- 


02'0 


S20 S20 
QIUIONSAJ S}ANHIE,p sunor Q]UIBSO) SAND ,p Sunor 


UOHOIIVEIS BP SINSJEWI}SE SEP SaIJ@ULO!}IPUOD Sa}aLdOJg :}UeIIeA Je Apesen 861 


“UOTIE[NUIIS ap 9pNj9,| sp SUTOSAq 
Sa] Inod saaag[9I1d 939 JUO 9198 99 ap SUOT[MUBYII QOO‘S 9P 
[210] UP) “9SUd99I JUDUWIIOTIUS J1B}9 UOT[MULYS9,| Ip adseUSUT 
onbeyod ja saseusw ¢[] Weussdwiod uoT[MURYyss onbeyD 
*SOSCUIU SOP O/p()[ UOIIAUD,p d[CUWIs dITOJeITe UOT[MUeYSE 
un ‘jusWsdR[duIaI sues ‘o}e1IS onbeyd suep gaod[9Iid ze 
UO,| 19 SodsTIIN 939 JUO URI Np sojJeNs xIq ‘Gdn WwWwWod 
slid 919 ]UO ,,SaseUdW,, So] 19 ‘STHN ®] Op UoTejndod 
Re] Inod 9gsijIqn 919 & 9139p [NES UN kB yMeI)s ueTd UE 
‘ddn 000°Z 
ap e]0] UN 9UUOp ev Inb 90 ‘ued np a}eijs onbeys suep 
$a919Uas 919 UO Gq ISU, ‘ULTd Np sales OO] sop suNdeyo 
INnod 9sT]IN 949 & IWYIWIOS|[V IW WI 9D “WOTIO}sod vB 97e1]S 
JUIOUI BT B UOU NO JUSUUTIIedde s9jz1UN Soy] anb UOTAaS dTIBA 
UONL[91IOD B] Jd *Sag[9IIOD JUOS G qf 9UN,p atjied JuesiVy 
sou1UN Sd]_ InOd 1919}UI,p I[QeIIVA B] Op SInopea soz ‘snyd 
oq ‘(p) red aauuop jso (AV | 7) gq onb oinjonss 93199 op 
a[noogp [J ‘sojuepuadgpul saiinpel (9119qI] op S918ap 9 B) 
91189 IYD sartojegTe sotqelIeA stos os ¥/"f3 49 7% “13 No 


SOL aN UND eo Tosa 1) 


UN EL) BE Fe: pene) LY GRE a RR LI ye Foe lhe 


d1107e9 |e 
I[QUIILA BP] Op UOTIVSTTV9I OUN 11819 G qf) dWIdI-7 B[ SUBp LOL 
-93S80d & 91¥1]S UIOI-Y B[ Op 9}1UN oWaI-/ Be] INOd 1919]UI,p 
JQuiuiea PT op ANgfea eT ‘T= VA NO dN Say inodg 

“S$ °° 7‘, = ¥ mod gz = 7d 10 'Ay samjawiered ap ayetwiou 
“HINU UOTINQI}SIp oun, p ople | B SSUTWISI9P 919 JUO Gd/f) 
ouiai-7 ey nod (Say 6° °° Slay SUay *p-B-"9) WoTIaysod e 
saye.ys buro say suep sojrun ,p sarquiou say ‘suuop ‘/Ay Inod 
‘ainsuq ‘Q[ dUUdAOUW Op UOSSIO dP dIIOJeITe I[QeLIeA 
aun je} ‘Ay SUOSIP ‘qf IWAI-7 BT SUBP so}UN,Pp [e10} 
dIQuIOU J] 39 ‘sagI9UaS 919 1UO Cd AI[fwW xnoap ‘1no] uq 
‘so - = AOI = (5 °°" ST = ¥) YOOT = 7% doar 
*Sd9st[IN 939 UO LIOLI91SOd & sajeijs buld ‘juaWIEsIO9Id snd 
*sajueysuod sap quos A Ja g °%70 19 Gq swaI-? Be] Nod TOT} 
-Sod vB 9181]S SWII-y eB] SUBP SoTIUN Pp dIqWIOU 9] 189 7/AV NO 


(p) ONk + UNG +t = UN | Oa 


aonb uodsej a[[o1 op uoNeindod ve] g19u9g5 sUOAR SnOoU 
“9191 Ud JBI[NSII 90 DOAY ‘“I[[NU UOU SUISIIO.| B IQUUOPIO 
oun jueAe J[9POW UN & JUIWIOJUOD 9s ‘T1OII9}SOd kB 
31e.8/Q dN enbeyps suep s9j1un ,p s1quiou 3] JUv}9 9DUUOP 
UOTJIPUOD PJ *19I9IUT.p I[qulueA eB] Inod Gqf,P Wouasjsod ev 
SdJeIIS SOP XNBIO} SO] IS ISIeIQ JUIWId][aUUOTIIPUOD BIOS 
Sdx ‘77 UONdeS BB gNDIpUI 939 B [I BWIWOD ‘suUZAOUW 
eB] ap Wollajsod & uONRdTNeNS op InajeuNsa,| suRp jue} 
-IOdUWII [FUUONIPUOD sTeIq UN dIINPOIUI,p UONUSIUT,| suUeP 
99919 939 B [JO faypororgie sod UONelNdod suMgISIO BT 
‘TLIOLIO}SOd & S$aj}eI]S Q IIUTJOP & IAIOS JUO 9xaS }9 DdBI ‘ASE 
SI[QVLILA So] ‘Sq eB] 9p uoNejndod ev] Mod ja ‘toLIA}sod ve 
SOTCNS p ITULJOP B IAIOS JUO 9X9S 19 IBV SI[QVLIRA So] ‘STHN PI 
op uoneindod ve Nog “1919]UI,p I[QeLIBA ek] Op piesd,| & 
souasowoy jJusrej9 nb uone[ndod x] ap sadnoi3-snos sap 


Z61L 


19919 & USI ap ‘(saseugUI Sap saidne soj}gnbua sa] sup sed 
3] JUIWII[eI9UIS JS9,9 9UTUIOD) sanbiydeisowsp sonbuyst 
-91]98189 Sap SaIde.p S9QUIIOJ 919 JUO ‘SqD B®] IP 19 SIHN 
e] op suoneindod say rused ‘11011ajsod e sajeis sod 


007 000°7 1007 aT yuIy 
007 9787 Ivs‘Ol SdO 
Siti OOT‘T ve6 ‘7 SIH 
wu WwW N 
uo][NuURYd9 | suep ddn.P uoneindod ey uonetndog 
ddN.P 21quon aIQUION ap Ie L 


UONL[NUIS 9p Ssopnig stoi] Mod asepuos op 
ueld np oseq op sorjowesed 1a suoneindod sap sayre L 


T neojqey 


‘quuosiod sed olrepewopqoy s11e[es 3] 
189 SGD &] ap uonNendod vy Inod 39191UI,p sJqevlseA eB] anb 
SIPUL] ‘MOITAIOJUL | 9pgd9i1d JURA SOUTBUDS XNap Sap sINod 
N¥ JULII}SII IAG .p SINOf ap 9IQUIOU J] ISA STHN B®] OP 
uorendod ey] mod 1919]UI,p d[qeliea eT “SIup-s}e1q sap 
JUSWIDUIOANOS J] Jed soguaw asepuos sed sajgnbus xnop yUOS 
SdO 2] 19 SIHN ®T (Sd) Aeaing uonejndod JuelMD eB] ap 
S86 d1quisidas op UOT[MULYd9,| SUBP SasnpoUT souUOSIod 
ap d[QUIASUd-sNOs UN Pp 99NjI}SUOD Isa UOTe[Ndod swaTxnap 
e] onb stpuel ‘¢g6T 9p (STHN) AdAINS MOATAIOJUT YIeOH 
[euOneN P| op dS Jorweid np uoTWUeYDE | sUBpP SasNoUI 
SoUUOSIOd sap d[QWIdSUd-sNOSs UN ,p dI9WIOJ Iso UOTe[Ndod 
a191wWoid eT *[ nespqe) ne sojuasoid UOS Sapn}jd S101] sap 
ISePUOS op uK{d np aseq op sorjauesed say 19 suolejndod 
Sop SoT[le] saT ‘sojouNNsIp suonendod stoi ins ssgpuoj 
UONLNUIS dp S9pNjd Pp I[QUIDSUD UN Pp JIPBO d| SULP IdIJLIDA 
919 B S9JUNPI9N9I1d SUOTIIIS S93] SUBP 991OQRI9 ILIODYI VT 


SNOILV'TOAWIS SAG SLVLTASHA “¢ 


"S9]JOUUONIPUOD oURTIVA PR] 19 DOURIdSa,| anb souigUI 
Sd] JUOS SdTJOUUOTIPUOD UOU JOUBIIBA PJ 19 DOULIOdSS J 


:IIVIUI] UOISSoIS9I op INdIeWINsS|A (p 
“Go me + (1G) ax) as 
MCN) gz = eee ] Fy eat: = [Sdg ] rea 
(wo +7 = [Sd ]q 

‘IO119]sod B UOTIVOTFeIS op IMdJeWsA (¢€ 
“(qe we 2 
PEL ie a RI es 

Gamo ra 


:Juoonb sed inajewunsq (7 


€661 SIquecap ‘ajanbus,p senbiuyoe | 


TE 1), = [44g J rea 
Ai Ks I 


:UOSdWOY ]-ZUAIOH op moajewnys” (] 


‘uonendod vy] ap sanawesed sureji99 ap sinay[ea sap 
JUdWI9TeVS9 pudddp uryd J] UOTIS dDURLILA DIPUIOW oUN Ie 
“Cx — x)q + °f ‘uOIssai391 op INd}]eUIN]sa,| NO “x/yV * 
‘yuoonb sed imdjewtjsa.[ onb 91[I1qIssod ey] ‘seo 90 sueq 
"X OIIVI[IXNY I[GVLIVA 9UN 19 4 1919}UI, Pp I[GVIIVA JUN JUSTIA 
a{ duns s110JegTe BSEUUOT[MULYD9 UN,|P a][99 B I[Qe|quIas Isa 
uonens eT (7) qian <¢ “<!'% ap smayea sap Juaspuadap 
SOOURLIVA SOP SOATIEIII SaT[Te} Say “snossap-1d anbrput 
1Sd [I SUIWOD ‘uel 3] UOTAS SasTeIq UOU JUDWIAAT}eWUITxOIdde 
JUOS SINDJVUITISA S3J SNO}] ‘UOTJIPUOD Op ddUasSqe,| UY 


S.INd}BUIT}Sa 
SIP SI]JPUUOHIPUOD UOU SadUBLIvA J39 SaIUBIOdS| = ¢°Z 


‘uvld 3] 
UOJIS JSIeIQ UOU JUSWd][9UUOIIIpUOd jsd YX ‘1OTIO}sOd eB 
a7eN)s B] 910d ut nod suuakour suwgW By JUG uo1endod vy 
dP SdITVIUSWIZ[9 $9IIUN Sa] $93nNO} onb arjiusis nb 90 “7 ay 
= (7X4 )?q Is ‘ued 9 UOTas asteIq UOU JUAaWAT[aUUOTIPUOD 
iso LHX sioye “Ay ap sed puadgp ou (7-4 )?q no asatNonsed 
UOTJEN}IS 9UN *p-k-"d ‘IOLIa}sod & 91¥1)S BT SUBP soTTUN,p 
dIQUIOU Ne dd sed jsd,U LIOLIN}sOd & 3}e1]1S ap [e10}] onbeyd 
Ig ‘sjuepuadgpul juatos 7X say anb ‘snssap-10 suIUIOd 
‘suosoddng ‘suoy[mueyse spuei3 ap inod sarqrey juow 
-3[Ge[QUWIdSIeIA JUOIOS UTC 3] UOTIS S[OUUOTIIPUOD sTeIq Sd] 
sayjonbsa] nod suonendod sap JauTWiIaj9p op ulye ‘yUaNONb 
Jed ja uosdwiou-ZHAIOH op sinojewjsa xne gnbijdde 
3.119 Nod sJapOu 9] INs xv 9[Qe[qWs JUSWOUUOSILI UA 
“PSIeIq 
JUSUI[[IUUOTIIPUOD 4S9 mee a]Jonbe] inod uojejndod oun 
IQUIWIIO19P op Ue ¢ UOIDES BT 9p onbiIdws apnig,| suep 
UOSeJ 9}199 IP SUOIOUUOSTLI SNON “ULI 9] UOTas JoUUOTIPUOD 
steiq JURJIOdWI UN IOAe Nod LOTIa]sod e UOTeOIJNeNS 
ap Inayeunsa,, NIA + YO = (1) 7g IS “p-R-"d ‘ould 
-110,| 8 SQUUOPIO oUN & JJ9pOW gI ‘3.17UOD Jed ‘IS “[NU jTeIOS 
LIOLI9}sod & UONBOTNeIIS Op INd}eUWII]Sa | ap ULI 9] UOTAS 
JOUUONIPUOD sIeIq ds] anb 9310s ap ‘(77)g = A ‘uel ug 
“g]eU0S¥IP Isa YY ‘SJUBpUddgpuUI jUOS ,*"{ say NO janiIqey 
seo a] suep ‘Ja 47 sioje 1sa VAy Ud 7X Ap UOISSaIZ9I PT 
ap ajuad eq Vy? = (7-4 )#q sioje ‘ajapow np pies9,| 
B a0uvsodsa aun ajousp 7q Is 10 ‘(€661) JURITTeA suep 
surutos “ay 4 = (7/4) ?q 1s ‘SuoMetndodiadns ap sauts} 
ud ‘jUdWNbIstnspy “uoNe[ndod ze] op sINI[VA Sap SOUTSIOA 
JUOS UO][NULYSI | Op SUOTIVUII}S9 Sa] aNbsIO] AJ US _X 9p NO 
‘ql Ud A op d[JOUUOISUdWIPNNU UOIssoI9I oUN, p djuad PT 
siuwi0d 99191d 91 ur ang nad yy soLNeUI eT ‘soxajduroo snd 
sued sop suep ‘ayei9ues uOdsej op sed yUdWIOUTe]I99 onb 
ualq ‘a[qIssod js 39 aduns ss10yegTe OSeUUO][NULYIE | SUBP 
9}STx9 UONeNIS 91199 *,9 = ((7)g — A),T IS 9steiq uou 
juUsWINANeWIxOIdde esas ‘ajdutoxe Jed ‘1o0119}sod e uoNes 
-IJeIIS Op INDJVWINSd,'T “9STeIG UOU JUIWII][JOUUONIPUOD 319 
jnad sind}eBWII}sd SIOTUIdId sIO1] sap UNSeYD ‘xneIogds seo 
sulejiao sueq “WoLa\sod ke sayens soy rwsed uoNefndod ey] sp 


UOTINLIISIP &] JOWT}Sd ,p JoWod UOTMUeYII | a]Jonbe] 99Ae 
apnyndexd | Jed SQUIUIIJIP JUOS SINIJEWIT]SS S99 ap STeIG 
so[ ‘Up JuoWONNY “WF — AJ ap JUuapuadsp sinajzewn}sa 
sJatuoid sion] sap suoT[NUeYSe spues3 op nod sreiq sa] 
“TO! S[Iej9p 
S| Sed SUOSSIUINOJ Ud,U SNOU Jd £9199ID 1Ssd sasInbal suo 
-BOIJIPOW Sop UONeUIUIOIOp VT ° AY = “AV, Sjanbsoy] 
suep ‘a[duIs o110] vaTe OSeUUOTINULYOS || QUIUIOD ‘sued so] 
Inod snssop-1d soynwJOJ xne sagy0dde 3139 JUdAIOp suOTIeD 
“TJIPOU S3.1Q89] Op “| UOTSeS RB] B 9NbIpUT 919 B [I FUTWIOD 


(Q)LH, = IN lees ] Tea 
ern A 
LdITVQUI] UOISSSI391 ap INdIeuINs|Y (p 
OS ea ey 


[4°44], = [w |S4q ]rea 


> 


ee ae VN dN 


ll 


Mn = N)d.4).+ 7 — IN| Sa18 


LIOLIa}sod & UOTBOTFNeI}S op InayeuNs| (¢ 


UL) Oo fe O)LH, 


Cag) 


Ss AGN /g IND) IN | % ] eA 


(pat) Carte aN LI sted iz 


UN 
[(W — N)a.T) (+) wile dAt cla 


:Juajonb sed imajewnsy 


— 


Z 
“OHA = (1A ,1),-“ = 
[KOR RAZ — RX) T),_we = Ew [AAG Je 
LW - NH. + 7 = tw 44a la 


suosdwoy [-ZHAIOH ap Inajewmns_ (] 


*SUOT[MUBYDE SpuvIS ap mod d[qvasI[s9u 
sIeiq UOS onb Isule ‘SodUdIOJJIP Ip SINd}JeUITISA,p asseyo 
dUIL}IOO JUN, P INIII9IUT,| @ UOISSOIZOI Op INd}eUINSd | op 
Jewnjdo a19}0e19 J] S[VUSIS JUSUOTeSA & (766) OY “JWUassol 
-9]UI SnOoU INb sinajyewss o1eNb soy tured afqrey snyd ey] 
onbyojdwiAse suusAow onbneipenb mois] ayoiye mb 
IN[99 1S9 IITVQUIT] UOISSIISOI Op INd}eWIN}Sa | ‘Isury “sed 1s9,] 
dU IIIVQUI] UOISSdIZ9I Op IMdIeUIISd,| aonb stpue} ‘sasteiq 
JUSWI][SUUONIPUOD *sTOJoINO} “JUOs LIOLJe\sod e uOTFeOTNeI]S 
op 19 JuaNONb Jed ‘uosdwioy [-ZAIOP op Sind}eulysa soT 
“Q[OUUOTIPUOD DOULTILA SWIQUI BL] JUDUIAT[ANUISSO B S.1Nd} 
-BUIT]S9 Sop UNDLYO ‘puvIS 189 9189p JorWIoId Np soquN sap 
uo][MUeYSY | puUeNd “s[Ndyed sap [leap UNSNe ITUINOJ sues 


UONEDENS Sp SINe}eEWI}Se SEP Se|j@UUO!}IDUOD SEa}aldold “jueI/eA Jo Apeseg 961 


SINI]CUIT}SA a1]eNb sap ddULIIA LT 19 JUUSAOUW BI SNOSSap 
-10 suojuasoid snNON “Y X Y So[BUOSRIP S9dI1I]eW sop JUOS 
(<> - Ut) sep = (M1) qi (1° * > “) Seip = (1) qno 


“C1\)qd —-H=d 
» ‘(“)\q-H=a4 


See Cras 


4 SSOJUBAINS SIOIIJVW SION 
Sd] SUOSSIUTJap “JUIWIIIIIWIIg *(LL6] Josory ‘xa “d *110A) 
onbrun 9119 sed ou Jned ssuodg ef 19 “aQUUOp UONIpuos 
JUIUWIOD IISIOYS LOND JOUTUWLIOIEp Op IIOIJJIP JO[9A9I 9S Jnad [I 
‘stojojno] ‘suOTIeNIs soine.p sued “a[dwis sJTOJe9g[e OSeU 
-UO][JMULYOS UN Pp NIIIA Ud LIOLI9ISOd & Sd}VI]S SdP Sd9SI[Vd1 
UOTTMUeYSE,p Say[le} Sap XIOyd np foinjeu JUsWosuUOOId 
un }S9 oxoyduroo ueyd un suep s9UUOp UOT]IIpUOd sUTUIOD 
N 9p X1oyo JJ ‘WoLa}sod B UONBOTJI}eI}S B] ap sed a] SUB 
“sagunoyeo o119 JUdANod sinajeunsa si7eNb sop ‘QuUOP AV 
Inod ‘say[aUUOMIPUOD sadUBIIBA Say 19 SsoUBIadso sa] ‘INeY 
snjd saguuop sanbrjojdurAse suoissaidxa sap apie. ¥ 


SIN9}VUIN}SI 
SIP SI]JIUUONIPUOD sadULLIBA J9 s9IUBIDUS| 77 


‘YA IW] INd}O9A NP JUIWIIde[AUI9I Ud S99STI[IIN JUOIIS 
N('N/][) seul suoneindod sap sanuuod s9imuenb soy 
‘¢ uondas eB] & 474 ap uoNeoldde ua astw ey] sueg “UOT 
-UBYd9,| op ed B S99UII}Sd 3.199 JUSATOP 19 SONUUODUT JOS 
cel 4a CI JOURIIVAOD OP SddIIJeU Say anb Wej np sou 
-UONIppe UOT] VdT[dWOD 9UN 9]UaSoId IITBQUT] UOTSS9IS9I Op 
Inayeunjsa,| ‘onbyeid uq ‘nuuos wos fy 6°" * St = ¥/7N} 
anb JUdSIX9 dITB9UT] UOISSdId91 op Jo WOlajsod ev uonNes 
-IJBIIS Op SIND} VUINSS Soy aonb stpue} ‘NUUOD JOS “Ay aonb 
JUIUIITNIS 98IX9 UOSAUWIOY, | -ZWAIOH op Ind}eurlysa, TJ ‘snuuos 
JUSIOS © Ay SWIWOS INI] NO *'~V Sat anb sed as81x9,u JUaNONb 
Jed moayewnsa,| aonb Jonbieulol & 189 [] “oseuUOTeI9,p 
UONPUIT}SA | IP 9}X9]UOD JJ SULP (7G) OV Y Jed guIUIeXd 939 
JUDSWID[L39 & (7) IITEIUT] UOISSIISOI OP INdIEWINSS,'T (7661) 
UBUTJIIA\ 19 UOSSUAMS ‘TepuIeS Jed dUTWIe Xa S9ST[eIQUaS 
UOISSIISII OP INDIEUINSI,| B I[Qe[QWas Sot} 189 }9 “p* | UOTIOIS 
el ap uly BT & a9}UASoId AJ | X I[oUUONIPUOD d1IOIegTe 
IQLIUeA ek] Ip suoyjaueyse spueis Imod asuuskow ve] ap 
OUIIOJ VT INS dIndde,s JIIVOUT] UOISSIISII OP INd}BUITISS TJ 


el CTA Ng EA ha ree A) call peracid 


IITSUT] UOISSAISII ap INsJeUINsS| (p 


no 


LOLIajsod & UONBOTFNeINS 9p INdIeUINS| (¢€ 


S6L 


T/ 


Wem 
“De 


L=N.VA = % 


Vv > 


juanonb red mmayeunsq (7 
1 beeN ona, 4 
uosdwoy[-ZWAIOY op Inojewuns|” (J 


(IN 190A 9p onbnoidwiAse ajurofuos gyyewso0U 
el ed 991933ns 1s9 UOTJONIJSUOD BI JUOP INd}eUIT}sa [OANOU 
un jso owatenb 3] onb stpue} ‘d1nje191]I]| eB] SUBP 9ANOI} 
uo Nb s]UeINOD SINdJeWII]sa sap JUOS SJOTUIaId SIOI} SIT 
“SQUIWUeXa JUOJOS UOTeINdod ve] ap 9UUDAOW BT Ap SNa}eUUT]sa 
d17eNY “d1INL | IP SUN, | SOUTSIOA JUDWIIITE.IIGIe JUOIIS STUTY 
uonendod ap a]]99e1 suUUDAOW PJ J9 7 ‘(co — 7) suotjefndod 
SOPURIS Sd] SUB] “SIIWIT] INdTeA oun jo nN] stew ‘atuTy UOTR] 
-ndod ap ajawered un sed jsa,u 7 aUUdAOU B[ OND SUDION 
“UN SIJJIYD IJ SIOJ Y JUBUdIIGWIOD dUBI] 1Nd199A UN jsa _, J NO 


1=¥ 
coo-7 Ti 
tite {= (A 1/X,1) ot = CNS A) = 4 
xM 


‘uoluljap Jed ‘jso uonerndod vl ap suuasow eT 


uonvjndod vy ap suusdAOW BI ap SINdJVUINS| [°Z 


NOILV1NdOd VT Ad 
ANNAAOW WT AG SHNALVAWLLSA.d 
SHTTANNOILIGNOD SALATAdOUd “7 


‘uonelndod ve] mod & sap suusXowl P| ap d11edUT] 
UOISSIISII IP INDIVUINSA UN, P IdINOS SUIWOD d9ST[NNN Sd 
ap onbnoiduidse auudkowi ey ‘1INs nb ores RP] suRq ~ 
"IIOLIOsod eB sayeNs sorgtwoid | — Y say aonb ‘jauuonipuos 
gouo0u9,| Inod ‘sioje algpisuod ou uo ‘sed aisixa,u |<X 
seo jonbne ‘(sayes9 soipiqeqoid ddAe SsagUUOTIDIIIS JUOS 
SdIIBIUIWIZTS S9}TUN Pp dXTf IIQUIOU UN sjanbsa] suep xnao 
a[duroxe red) “Ay = AV, as8eUUOT[NUeYSS,p suL{d suTe}199 
suep onb suojJON *3 ned un Inod ,,_ us? affte} ap aynyyao 
oun suep AJ Inod X op I] [aUUONIPUOD UOTINQLIsIp eT suOI 
-9pIsuos snou ‘UOSUIQOY SUP dUTUIOD *S1OIIS SOWIO] UA 


ok gH p-e-0 
(Eo al Ds 
0 A 0 
SI9A “UOTINGLUSIP Ud Spud} 


WN 


CSA IN et BERS SETAR 44 


d110JBgTe 1N9}99a a] anb yey 
NP JUIWIIIIAIIP I[NODEpP 39 (L86[) UOsuIqoy Jed 9}Uasgid 
I = ¥Y Anod 3e1[nsai ne ansoyeue jsd 3e1[NS9I aD :aanaig 


C66] siquisoap ‘ajanbua,p senbiuyoo, 


“Pe 1¢@] = yy 
= Ww i [4 Yo in ldJ= x rind ecaniiyat 


TERR MATEO OCA (Gye Ar) ETAT 
+ 'w)G JUawWenbyoldwiAse 3sd_ x dp a][aUUOTIpUOD 
uonNnq!4sip ey ‘guUOp AJ Inod ‘soe “CC { ap 9dUd}SIXd,] 
ap 19 911Ie[N39I eT 19 9BepUOSs ap ULI 9] JUBUIIDUOD OVY 19 
TYSMOLY Jed $39s199.1d SUOTJIPUOD Sap IAIOSII SNOS :}¥I[NSIY 


:Jims Inb 99 JuUeUd}UIeU 
suosuous snoN “uoNe{ndod ve] ap oI[Ie1 eB] Wos99e,s aonb 
dINSSW B IPIA 1S9,U LIOLIa}sod & 9}e1]S JUNONe Nb ainsse 
‘rornoried ua ‘(Z) UoNIpuod eT ‘suoteindod sopuris op 
SUBP ]UASTIIQeIS as SoD SoqtWUeND soureji99 anb yuswas[durs 
JUdBIXO (¢) B ({) SasayJOdAy saq “ueyd np saj}e4js say JUBJUAS 
-91d91 SdIpul,| suUTTIddns suOAe snoU ‘SIOJ 9UN d100Ud Nb 
SUO[VUSIS “d]UDPIAD 1QIULU B] Op sQUUOTITVIed Isa { no 


(GE er’ 7 
(¢) ‘(eantsod aruygp) ie a Spo rcgie cu 


¥ Inod 0< = wi] 


(Z) 10 Si LSiees [Goal 


o-T 


y- 
‘ €n0: o\ Sore ‘ aa, 6y =—_ 
(Ty oy j= ¥ mod “i = ctr ie 


:onb suosoddns snou ‘¢d 19 dD SUOI}IPUOD Sind] Suep 
(T861) O8Y 39 LYSMOIY JUsTesTes 9] QUIWIOD “MoLIo}sod e 
$oje.s so] Inod souUsAOU! Sop UOTIVUIT]Sso oUN sed jso.U 
39 ‘uONeOU ke] Jo WpOe} Inod gsI[In sd ‘ImajeuTWIOUIp 
ne “AV pusiduros nb ‘4 enb suojoN ‘N( N/T) = N 


1 AC N/T) = GON {LIN Aljiea = 4 20 ,[(7N 
‘(4 -°° © A] =A suosod snou ‘ayjarorinew uoyejou uq 
“STUO SUOAR Sd] SNOU Jd ‘d.1NIVI9IIT] Vl SUPP dANOJ] UO,Nb 30 B 
qioddei sed s}usw99 xnedanou ap nad juaj10dde saanoid 
Sap s[lelop SoJ “91Le[N3aJ e] 19 osepuOs op ULI 3] DUIBDUOD 
Inb 99 ud “(Sg6T) NAA 19 OVY SURp a8eJURARp SogddojaAgp 
Jo ‘ORY 19 LYSMOTY SUBP SogsIogId SUOTIIPUOD Sap 9dUd} 
-SIX9,| ([BWIOJ IOUOUD SUvS) JUSTO}IOI[duII sSuOsoddns snou 
aonb JousI[Nos & 3s9 [] “7]] suep soJeiys 7 daAe { 7]T} sorry 
suoneyndod ap souanbas dun ,p 9WIOj d1ped UN sUBp co —T 
puenb sonbnojduidse sje][nsoi sou II[qe}9 suoAnod snou 
“([861) Oey 19 LYsSMoLY op oysoidde | e JUSWIAWIOJUOD 
*Soxo[dWI0d SUOT[NUeYI9 sap B UOTIOIS 9jUaS9Id PB] sUBP 
NpUd}9 1S JeI[NSII 9D “QuUOp *x nod ‘ueyd 9] UOTES gsTeIG 
uou juswanbijojduifse isa (x — VY) g + °f osreguly 
UOISSIIS9I Op INd]VUII}S9,| onb UOSUIqOY ap S}eI[Nse1 sap 
QNOdEP [J “SoTAUIIs sor1OJegTe SUOT[IULYE Spuvis ap nod 
‘so[QeLiea xnop & J[eULIOU UOTNQIsIp oun JusWNbO}duAse 
elas (x “4) ‘suUONIpUOD soUTe}I90 sued *9]e10} UONR] 
-ndod ej nod x ap suudAOW BJ 1S9_Y’ 39 *X JITETIXNe a]QeLIeA 
oun.p uoT]MUeYdE,| ap suUaXOU! eT IS9 *xX ‘A 1919]UI,p 
JIQeIIeA 9UN.p UOT[NUeYDI,| 9p FUUdAOW eI Iso *¢ NO 
‘g[duris or1oyegTe BdeUUOT[NULYDS UN,p NjJOA ua “4 (°X/X) 
quatjonb sed imojewiss., sIpnia & (2861) UOsUIqoY 


UOSUIGOY sp Injad sUIUIOD snbHOJdUIAsSE JEINSIYy pT 


“Yay Inod asterq uou 
ysa Vim 1T = VA InayeuNsa,| onb 39 74 Inod gsreiq 
uou jso Vim 15) T= 1X IMs}eUWII}sSd,[ aonb yinsua,s [I 
!u/] = !m 19 UOTTWURYD9,] suep OSN[OUI JOS G qf IWaI-7 
RL onb oy[Iqeqold e|/x JOG “sInatiadns soizap sa] 30 9139p 
sWIgIxnap af Inod ueyd 9] uojas souvisdsa,, anbipur *¢q 
uonejou eT no Way = [Mn] tq 9 "4 = [¢] *¢q onb 
sjaa VA 10 VE sinayeuss,p ulosaq suoAR snou ‘UOT 
-ueyo?,| 2p ddN oenbeyp !nod ‘stojajno yl “ueyd np syueains 
SoISOp XN Jd QISIP IWIIXNap Ne Sd9SI[IN UOTLUIN}SI.p Jd 
ILUUO][MULYS9 Pp SOPOYJIW Sd] JUdWI}IOI[dx9 ITUTjap op 
d[INUI Js [I ‘JUoNbesqns snbi109u} 9sOdxa J ap SUIOSA So] 
Ino g ‘UuOoT}e10U FB] JOTFITdus eB a1QTUeW ap ‘urd np so}es}s 
Sd] JuBJUaSgIdaI SOIPUI,[ swWIIddns suOoAe snou ‘INS IND 
99 SUR ‘dN MW 9p [e10] UOT[MULYDSE UN dav ‘9SI[IIN 10S 
sgisop sinaisnyid & a1ye1}s ueyd un nb Jo saje1ys 7 Ud d9STAIP 
10S 9189p JorWUdId Np asepuos dap aseq eB] anb suosoddng 


ISBQ IP UONVUIISS J9 BSEPUOS ap ULIg ¢'T 


“3IqId uoTendod ey] ap sjquwiasua,| e sed puod 
-Sd11OD 9U 91NII9ANOD BI JUOP aSeq 9UN ‘p-v-"d ‘asnanqoajap 
aseq oun Jed 9gsod swig qoid 3] SUOUTWIeXxd snouU ‘p UOTIOIS 
BL V “9IqIo uoNe[ndod ex] ap 9117810) eT ,,dIANOD,, ASepUOS 
ap aseq e] onb suosoddns snou ‘¢ & [ suOorj}o_aS Say sue 
TN ITY = ON Jed ‘uonendod e] ap a7e30} ay[1e} ey 319 
VX IY = UA Jed aguuop sa ¢ singyea sap uonejndod ey 
Inod swwios eT ‘sonbiydeisowsp sapoujawl ap uasAouwl ne 
JUuapgooid JeuUS.Ep JUSWIOSUIIeI 9] SqIde,p s}efoid souuosied 
ap siquiou un js 7"~Ay anbeyo ‘ajdwiexa red ‘stup-sie1q 
sop AdaIns uoNENdog JuaLIND eR] sueq ‘UONeUIsSO,| suep 
saosin Ay op s[QuIISUd | JUUOP IUIUWIOS dIQpIsUOd asATeUP 
d.1]0U SIVUI ‘SUOTJBUIT]SA SOP SOUIQUI-XNd 9.199 jIeJ Ud JUdANEd 
Tay So] ‘Sajgnbus soureyi99 sueq ‘SonuUOod sSaxIjJ SINI[eVA 
sap juos 7'AV Say aonb ‘jIns nb 30 suep ‘suosoddns snony 


‘I1OLJ9}SOd & 9)¥I]S SWI-y¥ BI SUBP 
solleyuswg{a soqyuN,p [e}0} sIquioU= VV a See 


*‘110119}sod ke 93e1)S 
QUIDI-Y B] SUBP SdITeJUDUIII9 So}TUN sap 
= rf =} —— . 
a]quiasua,| Inod 4 sinajea sapaoututos = VA ITI = MK 


:OJINSUD SUOSSIUTJOp SNOU ‘1IOLI9Isod & 9}e.198 onbeYd Inog 


‘1IOLIa1SOd & 9}e1}S DUIZI-y¥ B] SUBP JUBANOI} 
aS CdN oWAI-7 BP] ap soilejUsg]a s9qUN ,p a1quiou 


UIT 
‘TIO11o}Ssod B 

d}e11S QUIDI-¥ B] SUBP JUBANOI) 9S Gd AWII-7 eB] ap 

SdIIe}JUIUID[9 SoqIUN say Inod ¢ sinaea sop suTUIOS = 74 


:$[991 SOIQUIOU YZ S91D0Sse JUOS Gf) dWAI-) RO] V 
“QITeJUSWIZTE 911UN ouUN INnOd (‘dja ‘soUTeUAS SoIQTUIOp xnop 
SOP SINOD NB 9JUIIIISOI 9IATINV .p snof ‘a}Uapgogid sUTeUIAS 
RB] SogT[IeAeI] SoInsy,p siquiou ‘ailepewopqsy NUdAII 
"xo ‘d) 1919]UI,p onbiysti9joesed BR] ap Inaea ke] A WI0S 

“UOIJEWIT]S9 Pp SUIJ SOP B IIAJOS JUdANOd INb , .11019}sod & 
sojelys,, y ua saniedsi og jusAnod uoneindod ve] ap 
s9}tun so] onb issne suosoddns snon ‘Ww °° ‘Z ‘{[ saejousp 
JUOS SaTJa Nb Ja adepUOS ap aseq LF] SURBP (dN W eAII,nb 


UONLOINENS SP SINS}EWI}SE SBP S9||@UUO!}IPUOD Sa}aLdOlY “jueII!e/ Jo Apeseg v6l 


"1000-ZIZOT “O' BOIurYsE AA “AN “OAV SHlasnyoRsse Z ‘SoNsNeIg 10QeT] JO neaIng “SF “JURTTeA PreyoY 19 ApeseD “f 119qQ0y , 


suosoddns snon ‘(asepuos ap aseq B] }UDWIO[CUIIS NO) asp 
Jotw9id Np asepuos ap aseq | OUIWIOD 9USISOp BIOS CqN 
Sop squiasua,| ‘j10s ud [I,nb 1ond ‘Gd 9UN Hos Janpta 
-IpuI JUdWasst]qei9,| onb ies sed js9_U [I ‘syUDWASsI[qei9 
sop sgidne sajanbua say nod onb sipue} ‘so]Wod sop swoUI 
NO saseusul op sodnoJs sap ‘saseuaguw Sap [eI9U9IS Ua ]UOS 
dd/n $9] ‘sauuosiad sop saidne sajgnbua say nog ‘(qdN) 
2150p JOIWIId Np IsvUUOT[HUBYII,p S9}IUN Ud I9SIAIP 919 B 
3]q1d uoTe[ndod e] onb suosoddns snon ‘s}usWessi[qei9 
Sop NO SOUUOSIId Sap 1UOS SdITe]USWI9[9 S9]TUN Saf “SUOTID 
-1[dde sosnoiquiou op sueq ‘(sonbiyAyeue no) sairejusUg9 
SHUN Pp IULJOp UdIg I[QUIasUd UN jsa ajqid UoNKindod eT 


uoNE}OU J2 aseq ap SUOTMUIIG ZT 


"SINd]BUIT}S9 
Sap Sd]JOUUOTIPUOD s9j91Idod sap apnyd, | a1qJaULIOd ap Ulse 
(L861) UOSUIQOY dp I][99 B IIQL[QUI9s dIQIUBUT OUN.p 9A) 
-PWIXOIdde d}I[PWIOU PJ Jd SUOT[MULYSE SpuUvIsS Soy osTTHN 
}9 ued 3 INS 99pUO}J 389 IDI 99]UNIAWID SIOA BT *(€66T) 
JUBTI[EA 19 (1661) IIIT Suep soojuasoid JUOS L1oTI9}sod eB 
UOTBITJTCIS Op SUOTHULYII ,p ‘d[9pOU JJ ANs sagpuoy} ‘say[ou 
-UONIPUOD sascjeue Sdq *SdTQeIUOUWINSUI 3119 JUSTeIINOd 
xneigugs aseUuUOT[NUeYE,p sued soy suep Tol1a}sod ke 
UOTOTJNeINS B] IP plvS9,| & ‘SIUTJ SUOT[MULYDE Sop JURSIA 
‘uvyd 9] Ins 99puo}j ‘d]0eXd SONU} SUN IO[NUIOJ Op SoIMITJIP 
Soy ‘(S86T) OVY ICUBIS &.[ JUILIOD ‘sIOJaINO], “Wola1sod 
B So1e1]$ Soy tuted soyun sap sseuUOT[MURYsE ,.p UOTNNGI) 
-SIP B[ IP UONDUOJ Ud “p-kB-*d ‘oT[OUUOT]IPUOD osATeUe oUN.p 
jogo | dle} JUDTeIADP LIOLIO}sod & UONBdTJ NS op suUOTIN 
-UBYD9 Sdp oNb 3JUBIUTVAUOD UOSL]J Ip ILO[LA ]IeJ 1UO (996) 
SoI®X 19 (6L61) YUWS 19 OH “(696T) UIqing “Hor1s}sod kB 


UuONeOTNeNS eR] op swia,qoid Nv JUSWOUUOSIeI op d1u03 
99 SUOPUd}9 SNOU ‘UOTIBOIUNWIWIOD d]UasSeId BI sueg 
‘yuotjonb sed inayewysd,| inod ‘ueyd 3] ins 
I9PUOJ ‘I[JOUUONIPUOD JDUDIOJUI,p 1109Y} dUN sIINpoid 
Inod sonbijsijejs soureyi99 ap saneurxoidde 9uyeuwso0U 
R] Jo SUO]T[NULYS9 SpULIS SAP IIIOIU]} BP] ISI[I1N & UOSUIGOY 
‘osepuos Jed sojgnbus say suep Juotonb sed suoteunse sap 
Jotnonsed seo 3] nod (7 86] ) uosurqoy Jed a9}uasaid 919 B 
ued 9] INs 99PUOJ I[[OUUOTIIPUOD IOUdIIJUT,P 9pOyJOW su) 
‘uonendodisdns ap sajapow! op uonesiyyn | & s0eI8 ‘sajado1 
SUOT[NULYI9 Sop INS SOUUDAOUI Sdp II[GeI9,P 911A9 IND ‘(696 1) 
uosolg Jed oyo9gp ‘auusrsoXeq osyooidde J anb tsure ‘sane 
XNdIQUIOU 9p 9 (T 6) [[eAoy red quod ne ostwi ‘uoNsIpeid 
Rl OP MIO} B] OWIWOD SUOTINIOS SaijNe Pp d1SIXd [] “Sodus 
JUDUIOATIVIOI SBD Sop SUBP JINKS ‘991OQPRIP 919 d10NUD BU 
DUBSTRISTIVS IIIODY] 9UNIN ‘(686] [BPUILS 19 NO[ZOIIPIH 
“S861 OFA “I86I JIMA) s1qeireynos wos ‘uejd aj Ins 
d9PUOJ ‘I[[PUUOTIPUOD IOUdIOJUL,P SULIOJ 9UTeII9N 9UN Nb 
JUsWa[eigues d}JEWIpe UO Nb uarg “JolpNonsed ued un,p 
NJIIA Ud SQUUONIIETIS 9119 Nd JUdTeIne Inb suoT[NUeYdE sap 
I[QUIISUD | INS SSUUDAOUW SP IULIOJ SNOS sag[Noyed JUOS sonby 
-st]e1s so1atidold saJ “d9sOdUil 1sd,U 9193 99 OP UONOLNSII 
sunone ‘(¢g6]) suldday 19 MOpey] ‘UdSUBH JUDALIOOp 9] 
JUIWOD ‘asepUoOs ap URI 9] Ins JUsWINd sgpuojs aydOIdde 
UN SUL “SDUDIOJUL,[ & Seq Ip IUBAIOS SUOT[MUeYDI,p 
J[QWIISUS ,| IIPUTOIISOI OP SUIAOW SP JYDIOYOOI BT ANS dINSOU 
SIL] 9UN SUP SddXB 919 JUO SdQUUL SdIZTUIOpP ISUIA Sop 
SINOD NV ISVUUO][MULYDI | IP d1JO9U] B] INS sapnid sa] 


sguyeiguysyy TT 


NOILINGOUINI oT 


“uosdWwOoYy [-ZNAIOH ap Inayewumnsea fyuanonb 
Jed IndJeWII}so ‘sasnonqoojap ISPUOS Ip Soseq UOISSdISII 9p INdJeUINSs ‘onbuyoduwAse 9[BWION :SATO SLOW 


“sgisop SInoisnid B sSvUUOT[MURYS UN,p NIIIA Ud sINdIeUINSS 
SdP SI[[OUUONTPUOD UOU Jd So[[9UUOTIIPUOD sojotidold soy] JUoWoNbiUIdWs IsIpnid nod ayjaroryHsze uoNe[ndod aun 13 
saT[ae1 suonendod sap suosi{Nn sno “Juononb Jed mojewnse un,p 39 UOSdWIOY | -ZNAIOPY op AndeuINsa | ap “WUeINOD 
LOLe sod & UONLOTFNeNS sp INd}BUINSd,| Op “INd}eUIT]So JaANOU 99 op URI o[ UOTas soUUDAOU SoNbYeApeNDH sind.ito sa] 39 
sterq 9] ‘SUOT[NULYSE SpUBIS ap INOd ‘suO[NI[ed SNON “o[CUIIs dO] Bg[v ISCUUO][NUCYOI,| AP Sed a] SUBP IIIeOUT] UOIS 
-S3.1991 Op INdIVUINSd | B INSO[VUL “TIOLIOISOd B UONBITJNLIS SUN INS 9PUO}J UOISSa1991 IP INdIVUIT}So [2ANOU UN ITUTap 
B QUQWIE SUO][NULYS9 SpUBIS 9p INOd JIT[BWIOU 9}J9_D “d[[OUUOISUIUIPH[NW sfVUIOU UOTINGLIsIp oun ‘sagridoidde 
SUOT]IPUOD Sap sUBp “JUSWOANeUNIXOIdde BIAINS LIOLIO1SsOd eB sdje.s sap UOTIeINdoOd eI ap sayjre1 sap 19 aJgnbua_,| ap 
1QI9IUT,p S3[QeIIVA Sap UOSAUIOY | -ZMAIOPY Ip SINDIVUITISS SAP IN9}D9A J] ‘SAXITAUIOD jd SdISBA SUOT[NUBYIE Sap INOg 
‘o}gnbus,| op uetd np uonesedgid ve] op juswWOW ne sojqiuodsip sed juoreq9 UU IND UONPULIOJUL,p SIUDWIZIO Sop JdsTTNN eB 
d1SISUOD IND “SINd]VUIT]SO Sap UOISIOIId LB] Op UONLIOT[IW Pp 9]ULINOS sNbHIUYdI} oUN }Sa LIOLI9}SOd B UONBOTNeIS BT 


aWwnsay 


tLLNVITIVA GUVHOIa }? AGVSVD *f LUAGOU 


J[VULIOU ILI0IY) VB] UOTIS LIOLI9}SOd v 
UOHVITJHCAS IP SANIJVUISS Sap SaIUUONIPUOD Sd}aLIdOIg 


col 


epeuey anbijsiyeys 
€Oc—-€6 | “dd ‘Zz ,uU‘6L JOA 
€66] siqueoap ‘ajyenbua,p senbiuyoo | 


“SPINA -IOSULIdS :YIOX MON “sUIdUDG Kaaing pajsissy JaVOW 
(7661) ‘£f “NVWLAYM 1 ““€ “NOSSNAAMS “a-0 “TVGNUVS 
“AQTSOA\-UOSIPPY 3YIOX MON ‘“BUIMWDAZO ADAU1]-UON 
pup paul] Of uouonposjuy (€L61) “O'd ‘AHOUAANANT 


*poung 
‘sue ‘sadvpuog sap anbyvid 12 a1409y.L (S961) “f ‘AIAVSAC 


“AOTIM, 2 YOK MON 
‘(UODIP? 19, €) ‘Sanbiuysa] suljduvg “(LL61) “M ‘NVYHOOO 


“slit “AASNI ‘7661 UINl g] 19 LT ‘anbnsnerg adojopoy9| op 
Sd9UINOL S9PUOdIS XN¥ UOTBOTUNUIWIOD *(7661) ‘DO ‘NVAATAVA 


aIHd VaDOITsla 


“Joqstxo nd 
stewel reine ,U 91X9} 99 IND sUvS JOTI WS1IOSuLI SIDIOWIII 
I] ‘Ss9estuosgid 151 sanbruyosy soy AASNI.[ & ded us stu 
e Inb uedapeg plei9y ap jo s}uswiaddojaagp ap s1quiou 
UIe}I90 UN,pP JUISIIO.] & JUOS SanbIeWaI sa] JUOP JOTEY 
IPNLID Ip IUWIQUI Op BA UD I] ‘[leAvI] 99 QUIUIeXS UO IND 
dITIGIL | 19 MOOsse INd}Depsl JJ ‘Joyo Ud INa}Oepd 9] SJIsod 
S91] SOITEJUIWIWUOD SIND] Ip JIOIOWIII B JUST] IMdINe TJ 


SINAWHOaaWNaa 


“UIOSIQ B Ud UO NO JUSWOW Ne UOMPWIOJUL,| JOSI[IGoW op 
(1009 9] d1Ip-e-1S9 9) dII]IQIssod ve] suvp JUdWII|CUIIS apIso1 
DOUSIIJJIP BT “SOTYJIP [G Sop Jopuos ap guypiqeqoid v| 
Io}UIUISNe & VIDYIIBYO UO ‘sVI XNap Sa] SUD *SI]{e3B9 S91] 
-Iqeqold e& suTjaT[Ng Sop 1911] UO sjanbsop INdLI9IUL | B SdTID 
-IJJIp SJOLNSIP S}ijOd soy VIDISOTIALId UO ‘sed PUODES J] SUB 
*SOTIOIJJIP [_ So] 1OINId 1911) UO sfanbsap IMdLI9IUT| B SOL} 
-SIP SOB SO] BIOISO[IALIG BsepUOs J sed JoIWoId a] sued 


“Sodus sarlo}egTe 
SOSBPUOS Sop IISI[VI1 OP 93I[GO JIeIJOS UO ‘S}OIIWSIP Sop 
INIII9}UIL,| B :DUUIAOUW 9I[NIIJJIP INI] & JUSWId][2UUOTII0d 
-O1d $}OLI}SIP S9] SIOTS VIII] UE ‘d}JeNbepeul JuSWIRIeN 
np uonesiuesio oun,p ojins Jed ja91 sduraj ua o1tey as sed 
yreanod du J3[O.1NUOS & [g Sop UOTeUSISap I Is ‘oTduloxe Jed 
“SBD J] UBIIS 9D “SJOLIISIP SOP INIIIOIUL,]| & [_ So] Jonsurstp 
sed ayoes ou uo nb ‘arrequod ne ‘suosoddng ‘9i[Iqeqoid 
ISSOIS SNIC 9UN SdAz SITIOIJJIP [g Sop B1OIN UO ‘SJOLIISIP Sop 
INIII9IUL,] B £97210} JIN JIp e] B Sayfouuorjodoid soqyIqeq 
-O1d Sap ddAB O11} SO] UO “Tg So] JoNSUTSIp A jes UO IG *S}91I} 
-SIP SOP ISII} 9[ DUIODUOD IND 99 Ud SWIQW Op eI Ud [] 


NPIAIpuT 499 JuoTIedde jonbne 
aseUIWI NP I[QUIDSUd,] IP SUTJ[[NG sep UOTedIJIPOd op 
JUUSAOUL 9I[NIIJJIP VP] 9p UOTIOUO}J JS nb ([q) SNprIAIpuI sop 
a3e11) ap SoqIqeqoid sop asqtesedde sioye rej UONNIOS eT 
‘QSBUNUI NP I[QuIasuUd | B SANLIAI O]J90 1eI9 s[qeasI[s9U NOD 
UN UPAR UONCULIOJUI o[NIs L] 19 TUTJUT BWIWIOD ZI9pISUOd 
}1@19 NOD 99 ‘3JQ.UOD Np 9}I[e91 BT ‘sed pUOdaS 9] SURG 


xnewijdo saibap xnep e eHbepuos sp Sued ‘Aa|jIABQ 


"(NU 1819 S[[ONPIAIPUI UONeWIOJUI,| dp UOTILST] 
-I]N.,P NOD a] oNb ‘ainsou oUTe}IOO oUN sUep ‘jIesoddns UG 
“I[ONPIAIPUI 9I[NOIJJIp Ing] B soyfauUONIOdod sayyIqeqoid 
Sop JdAB 19-xXNdO sSIO[e eI} UC “UjaI[Nq onbeyod sJajost 
yreanod uo nb 9soddns suoae snou ‘seo Joruoid un sueq 


“nod un ITYdI]Jo1 Op o[19N 38a [I sjanbsay Ins syueu 
-didins nod un sje}[nsol sop o1qeredde yey aulapqoid 99 


sa[Vuly onbivwisy 


*xnd,p UNdeYO soide souitjsag1 o139 URANO 
JQpou! np sooureled soy “3[O.1IUOD Np o}INs ev] sup IINpouw 
9.119 ‘JUDWIWIOpIAd ‘IeANOd [eIIIUI INaspuLIs ap dIPIO 19d 
‘(Queues ed 19 uOIsaI Ied) [g OZ UOIIAUS InOd 9,91]U09 
juejl9 xno,p UNICYD SjdIIISIp OS Ins JURJIOd 9[OI]U0D 
UN 9pPldap 919 B® [I ‘syIodx9 91]UA SUOISSNOSIpP ap Jd SoOW 
-eled sarjne sa] Ins sasguiodAy sasiaalp ap ayins ek] V 
10 = °O/'D 2 S‘0 = 0/0 
SINI[VA SI] 9ST[TIN & UO ‘SasIogId Sa} saTquyesid soinsow 
sues ‘JUNWIASUD00I Np uOTeIedoid op oseyd ev] sued 
‘(e[dunts onbisAyd uorje}91dJOJUI oUN B I9YIOINIVI Sat asstnd 
uo nb aspuewoap mb 99) samquiesed sJusIgfJIp sop simoap 
-UBIS IP SdIPIO Sd] JUBUIIDUOD SasaujoOdAy Sap ins asoda1 
a1109Y} B] op onbissumMu jo onbyeid uoneoydde,T 


‘(Z661) UBAspeg *O 
SUBP SII[Ie19P JUOS Sd[OIJUOD Sdd Op SdII] s}UdUWIOUBIOSUD 
Sa] Jo sonbijeid soyyepow so “so uUN,p jo JUOWIESUadeI 
Juopsogid np insed e a}tey opnji9 oun nod saistes elop 
SoguUOp Sep Ired B 910gBI9 919 B SUNZT[NG Sop 9I{NIIJJIP op 
IPUL, J ‘opoNse 199 op p otjsed ef ap jolqo | ej & BJOMUOD 
99 OP S1IOJUY} BT “SINIIII,P IIQUIOU JJ JOIJJIYO op Jowod 
UOHeIINUODI Op UOTeI9dO 9UA, “SUOTIVOIJIPOD xNap so] 
d1]Ud SOUS IOATP oun Wesedde sjanbsoay Inod xnso Juswienb 
-1WeWO Ne 9499]9p UO *eIIO INO “INdIIO sUN JUeIIOdWIOD 
sunjay[ng op uosodoid ev] JoWMNsa,p 3S9 JIOa[Qo.'T *(2e[QI]UOD 
dp UOT[NUeYDY | sUep JoINSIy Inod 911 oseusUI UN,p [g Sep 
I[QUIDSUI | IIIP-B-}S9,9) ISVUDWI IJ 1S9 JOTQIIUOD B O}IUN, TJ 
‘sasepuos da|[IwWi op snjd j10s sofeuoIsay SUOTIDOIIG ZZ 
soy suep ue un,p snjd nod un oinp uoneisdo, 7 ‘ofeu 
-O1SdY UOTOIIIG 9UN SUBp JUTeWIIS 9UN Ud 9SI[BOI [IeAeIY 
Np I[Quudsud,| ISA 9[OIJUOD Op 9}1UN,T ‘osepuos Jed gsI[e91 
JUIUWITeSd }S9 UONLIIJIPOD eT op 9}ITenb e] op sfO.UOd aT 


‘Tq Soy sno} 
JOIJIPOO Op [I JuUOp Wenb ne uoT[NUueYysg,| SUep sINIUI B 
JudWasO] UTeYdOId np JueIyHUSpI,] onbIpul my mb ues99 un 
JUBADP IITeAeI] (99119) Inajyer9do anbeyod ‘juowionbiskyg 
‘yienb 
ne ssepuos J| JonIWsuOd Inod UOTIVOTJIpOd Ing] e JUDTep 
-9001d AASNI_,] op Safeuoisay suorjoalIq sep saore19do 
Ja sinoyeigdo say *S}O1ISIp Ud sadnois sinofno} surjay[ng 
Sop JURADDOY “(SNPIAIPU] Sop JUUTASUD.0Y Np sunjoayng 
sop ousIT Us UOTeOTJIpOD Inod) [YWqITOO uonessdo 
d}Ip 1sd soQUUOp Sop UOTIeIOgGeII,p 9de19 spuodes eT 


UOIEIIJIPOD | & SII] SaWAIGOIg 7°S 


c6l 


“UOISIO9Id SWIQW LB] JUBAL SINDJOIPUI Sop IIU9}1QO ]IeIAOp 
uo sjanbsay nod sgyjeuotjeUu ap sodnois g Ud d9SIAIP 
1819 (JUDUIASUIDOI NP sseq ke] Ins) s1gsueII9 UONe[Ndod 
BT] ‘d}SIXd UOTRIDWIO[SS3e Pp dA} 99 NO sJUsWOIEdSp 06 
soy Jed gnjIsuoOd jUR}]9 ASePUOS 9p ZISOp JaIWOId 
9] “Sg18ap xnop & I1eI19 UOT[MURYI,| “s]URIIGeY YOO‘OZ >P 
SUIOW IP SUONLIDWO[SIe So] INO *s19sUeIND dIITeuUOTIeU 
ap uonendod vy susa0u09 Inb 99 Ud SUOTIeISTUI Soy Ins 
766] Op ostesuely sJgNbuUs | sp sseUuUOT[MUeYIY,| Inod 39gsT] 
-I1n 939 ‘Jorpnored us ‘e af[q ‘uonbosy zosse uoneorydde .p 
suIeWIOp UN IIOAe s[qUIas Z aIIed ek] 9p onbruyos} ey 

sonbivway 


‘(OLSIP NP Top s1QUIOU Nv INILIQJUT 11e19 9IQUIOU 99d Is) 
Td p eres) uo [g ap SaplA SIOLIISIp Soy INO *99]1e1] 11819 
Ig Sop dupeis9jul.| ‘Ig S{ ap SUIOW jUeIIOdUIOD S}OIIISIP 
So] INOg ‘sagMosse TA Soy aonb tsure yW9}stp Jed sjonp 
-IAIPUI SUTJOT[NQ C][ JONI] B o\sISUOD Be onbNeId UOTNIOS 
eT USWI9TIE.N op oyun Jed s}OLNsIp €/ JOUTWTeXd B JINPUOD 
e Q’'z7'¢ ated eI ap sasayiodAy soy uojes swatqoid np 
uonestwmiydo,7J ‘anurm ¢7‘9 = %D 10 anuIW ¢‘g = 'D 
‘sojnulw ¢ = °9 sid & UO 3NOdD dp UOTOUO}] P| INOg 


‘-(OST0‘0) = “A. -($L00°0) = 'A. - 


daca sid tai et ‘q=9 100 = ad: 
‘td Caled Fae? a 
Cr id = i 'q='0 00 = 'd: 


:SoJUBAINS 
Sgj JUSTeI9 SodnoIs xnap xne Saarjejel SonbigwuINuU ssguUOp 
So7 Glarsol nod’ @ ==s Joi sopanod |, = "s)"@ mex 
sodnois op H ds1Quiou J] JUSWaSUdd0I Np sed a] sue 
*¢ oydeisesed ne oyej 919 & B1I09U) BT JUOp ‘aIgTTNO 
-1yed apnj9 oun opueWap UOTeNUs 91199 “[g op nod sai} 
Inod J op dnoonesg suop jd saltepuodas saduapIsel ap 
d110fe UW 9}10J JUN 9ANOI] UO ‘soNbIIStINO} $91] SAUNUIUOD 
So] SUBp a{dUWIOxe Ied ‘s}JOLISIP suTe}IO SUP ‘STOJIINO TL 
‘Tg un sinod oiressao9u myao aonb (UOIIAUS 91}I0UI PT) 
1INOd snid 1sd UONOTJIpOd op sds} Insf enb jo sim9sso 
Sap Id[9001 Op SaTqtidsosns SUIOWW 1UOS sara nb sd1ed ‘uo 
-BPWIxOldde d191WaId Ud ‘SdIQIUIOp $99 JoSI[S9U B JINPUOD 
919 WEAR UGC “(TA) WoUIasO] op Solfinaj soy 19 (Iq) sjonp 
-IAIPUL SUNZT[NQ Soy :s}JUsUIMDOP ap sedA} Xxnop J9TO.1UOD 
“yey ud “jeTTeJ [I.nb nsedde jsoa [I ‘JUsUWIaSUSD0I Np s[qQes 
-uodsa1 odinb9 ,[ S9AB UOMNIOS 39199 ap UOISsNdsIp soidy 
‘JOLISIP onbeyYd op ANILIOIUL,| B SUTIT[NQ 9] 
19 JUSWI9}I1] Op 10] Jed S}OLNSIP Op I9[O1JUOD B JINpuUod | 
soydeisered np sasayodAy soy 90Av ue] np uoTiestudo | 
‘sonbliguinu saguuop Sop d0AY “[g UN. p sIstes ap sduid} 9] 
Sapuodses O€ B 19 (QSuvI LT UO NO JUDWOW ne 9198e19 9UN 
SUBP JOYOIOYO B] VA UO NO JUSWIOW Np) JOLISIP op sstwayo 
oun.p uolelndiuew op sduia} a] soyNUIW ¢ & IOUII}SO,p 
SIULIod JUO SJOI[N1e So] SUBP So]TeJ SOINSOW saqT ‘[IeAeIy 
dp sduid} Ud sgnTeAd 149 Nd & (T° [) NOD ap UOTIDUOJ BT 


ae ead eee 


p Ol PL. = do 9 


L6L 


:2ANOI] UC “d]Qpoul 
np soewesed xnap sap sina[ea sof JoWIsa,p Joullod 
SIOLISIP OOP UOIIAUS IMs JUeIIOd JUDWIISUSD9I BP 1S9} 
UA % p JOP9OXxd HWeINKS OU SQUUOLIO SUITING op WNWIxeW 
uoniodoid ey ‘jurod un op (adA}-11e99) uOIsIOgId oun 
ddAv LF anbeyod suep squuOdso surjoy[ng ap uotsodold ve] 
JOWT}SO,p 1sd. 7 oydeisesed ne }LI09p 9depuos Np Ing aT 
“LN anbeys 
suep SUTIII[NG dp IIQUIOU UIe}II9 UN ssepuUoOs Ied JuRION 
-UOd Ud JoIUUOSeJ ONbeYOd op [IeAeI] Np gyyeNb ey] IJLIOA 
*3]0.1UOD NP I1IO9Y] Op SOWI9} Ud , JUdTTD,, A] “AASNI.1 
“AASNI.1 OP edut09 93] 
Inod uosej e astidasjua oun Jed aistes 3sd_ LQ anbeyD *(L) 
JUSUWI9}I1] IP S9ITUN SI] JUOS 9d *S9NITSUOD JUOS S]USWI9SO] 
000‘0OT UOITAUS JUBACNOIS S}OLIISIP op sayquiasua soq 
“OISTeS BT INOd judVIed “JOLISIP ap IsTWIdYd dUN suLp 
‘sodnois sunof[ng soy aonb stipue} ‘onbmewsojur zoddns 
INS SdISTeS JUOS SJOTIISIP Sap saatye[Njideses saguuOp saT 
*‘JOLNIsIp onbeys nod sojdwod JUaWIasNaUsIOS JUOS ‘(T) 
JUIWIISO] IP SdT[INIJ SIT 19 ([{) S[ONPIAIPUr suNeT[Nq soy 
JUDUTWUEJOU “JUSWIISUIDEI NP SUTJIT[NQ sJUdIJOJJIP Saq “UOTeS 
-IJLIQA BS OP 19 9JD9][09 B] Op JUDWIDAIYOL | 9p dINSOW VY 
“UOIIAUD 
sjueiqey Q¢E Inod s]usWIasO] QS] op 1S9 DUUDAOW BT “S]Ue} 
-1qeY d|[IW xnop UOIIAUD B O19Z Op JUBIIvA UOT}e[Ndod oun 
Joj10dw09 jnad [J *xnvowiey op UOTUNSI oUN NO ds8eI]IA uN B 
‘qguseduieo vp] & ‘Ja SUOSTeW op 9}ed Un B ‘ay]IA Ud ‘JUBpuod 
-S91IOD “JOTISIP 9] 1S 9}99T[OD eT Inod aseq ap 911UN, TJ 
‘g[Tn Jso UOTE OT[dx9.p sadioutid 
sop uondtiosap sun sonbuystjejs sauiayqoid sap oinjeu 
B] WIpUsIdWIOS INO, ‘NGG IP JUIWISUdDdI Np IISIeS PLT 
J9[OIUOD ap 91Issdd9U BT Jed SO9ANOUW 919 JUO ¢€ 19 7 SOydeII 
-eled xne soyliogp oseuuol[Nueyos.p sanbiuysa} say] 


IISIBS BI IP IJO1NUOD Op 9UIZIGOIgd I'S 


AONVAA NA 0661 AG LNAWASNADAY 
Ad ALITVNO V1 Ad ADVGNOS 
UVd SHIQULNOD XNV SNOILVOIIddV °S 


“sorqnop soipiqeqold say Ins s.uaNTJUl,p ItOAe sed jnad ou 
sreut *'z Jo A say BIDUTULID}JEp 93vIN dT JasIUINdO Nod 39ST] 
-IJN oITeTIxne UONeWIOJUL,[ onb suOSIpP snoU snouU Is Ja.1n]eU 
JUSWIIATILJOI 1S9 199D “IOUSNIJUI SUBS DUOP 4Sd ‘SdIDIUIOP 
$90 OxIf Inb ‘aseil] ap sWIYIWIOS[e J “9[qnop UOISNISUI,.p 
soiqeqoid soy sed steur s[dulls UOTsNoUl.p saitiIqeqod say 
SUOUTWISJ9p SNOU Sd}UDpP9O9Id sotqied Sa] SUBP JUUOD ID] 
7¢ snbivwdy 

“SUNSTJJIP 9p SOIpuUl 

LIOJ UN UO SoreULy S9qUN Soy JUOp soddeis sajnead op ase1n 
3[ sIdaTIALId soddeis ua o3e1N Np sed IJ sUep UOTINIOS eT 


27 onbivwdy 


“QINSIU OP I[[9YD9,] B IIULTIBAUT UdIG DUOP jso 7u 
auuop Inb gjnwoj ey °- Jed sgydnynw quos ‘x say ts .,O 
Jed gi[dnjnwi jso 7g soqe4 919 JUO IND sed xnap sa] sueq 

:] onbivway 


“gwg[qoid np a39]du109 UONNIOs duN NUd}go sUOAR SNON 


E66] VIqueosp ‘ajenbuae,p sanbiuyos | 


‘oyyie] oun e ouasd 
-OUWOY Iso Md} e1JOWINU J] oNb stipue} JO] UN suep SINdI1I9,.p 
[#10] dIQUIOU UN IWIUIOD 3/qQeI9IdI9]UI JSd INd}eUTIOUSp 
OT XD/ 48,2 = X/ +S y,-Y Joynonied ua ‘e uC “sindjoRy 
SJUIIOJJIP SOP QUISOWIOY 919}dIVO J] 9JD9dS9I SULIOJ aNBD 


is i¢eommt: ul 
. = ae I 
xy ) +S y,-2 D 7(x9) 


:QJBWdO ddURTIVA PL] AIP ANILA P] 
dANOI} UO ‘sanbiigesye suoljeyndiuew sanbjonb saidy 


gh ik 


: WHY 


= 1dO(yp) Ie, 77 


SIOTS INVA 9SVUIUT UN JdI1) ap ai[Iqeqoid vy 10 


wy Ry -@ ) 
TU 
oxy a7 


iIssne & UO (7 ¢"p) dp nud} aIdWIOD 


ae uy <= 
ore A ayy 


wg [wn )™ 


"NBA Iq “7U e 
g[es9 JOS soyeuly soqUN,p sIqwiou np sduvI9ds9,, anb 99 
eB UOSe] Op VIOSUBIIE Ss UO ‘1911] e Saddei3 ap 71 aiquiou 
3] Iud}qoO INOg ‘dJUTeIWUOD 91390 INUSAIDJUI Sed je} OU 
‘JOJJo UI “INOS op UOTDUOJ BT “I[QISIAgid yWeI9 gINIIJJIP 
91199 “sUTUIOI9p Sed 3s9,U ayoURAdI Ud ‘(Saspuau) soddeis 
ap siquiou oJ ‘*(Z7’¢€'p) & 90BIS IOIN] & SajpUuIf sazluN,p 
7y JIQUIOU J] JOUTULIN}E9p ap JowWJod snou uOoTINIOS 93399 


us tw 


-NO.p 


adh “ut = Ig danod] UO ORNS Ieg “UW asDUuaW 
np suijayjnqg sap auuakow aynoyffip ‘“u/“x = “Xx d3Ae 


Pex ee ee [ext — ci 


[UOIINIOS eB] JUSWIOTIORJ 

dANOI] UE “W/ aBBUNU Np aye} “u soae | = “Qu snos 

“d/'“X { JISTUTUTU ap SUOP 1s9 dUIQ[qOId a] “w/ asvUSW 
Np 7 SNPIAIpul sap ‘yx sap suruos eT “yy Jed suojON 


xnewido seibap xnep e eHbepuos ap suejd ‘d||IAoG 


‘md (aseuguw) oddeis sui9gu 
9UN,P SIIQUIDUI Soq sno} Inod ‘“q IOS ‘SdWIQUWI Sd] 1UOIIS 
‘d 9p SINa[eA Sa] ‘saddnis Ud IBepUOS UN }sa 9139p puOddas 
Nv IsepUOS J] JIpP JUDWIOIINY “sidIjUS sasevusuI op aonb sur} 
-9][Ng soj anb VIOUUOTOII9S OU UO ‘saT[aINjJeU Zasse SUOSICI 
sop Inog ‘ssgnbiduroo snjd juos sasoyo say wey uq 

“njosol 
JUSWIIIMUS Jsd BWIITGOId a1]0U 39 (Z7'E*p) B 99BIB 7U 
Jgqnoyed ap jawed snou 10ag aX IF = AY sroje.nb 
auoW snou [duis [nojes ug * 'y} e ajauuoNsodold 
'd & WNPUOD UONLSIWNIUIW BT “JUIUIO[[ONPIAIPUI sUT}O] 
-[Nq Sd] 911] UO :J1eU Jo o[dwIs sed un Jed suosuswIWOD 
‘(QSBPUOS dp 9159p 
QWIIIXNIP) JOIIISIP-eIJUI 9SeII] Ne JUCUDIUIeU SUOSSeg 
“(Z] suuideyo ‘766 UPWOIA\ “UOSSUOMS 
‘jepuses ojdwioxe Jed I10A) plepuejs jel[nso1 uN sa 
Inb 99 ‘ayeIO} dINOIFFJIp Ng] eB sayjauuorsodoid sayyiqeqoid 
SOP S9AB SOMCWIIg SITU So] B1OIN UO JoI[NONIed ug 


( ) ek (2) y Z0 I 
Cey) —} =7u | nop — oy =!19 
FS AD Y % HS 7 
ty 
(ep) |X eB euUoNsOdoid % | qos = ON = Oe 
Z 


:76 ne sind %z xne yioddel red uoneaep red juaqgo 
uo Y d8UeISeT Op INayeordynw un say “dg /'K'% 
ap agstumndo inafea ke] #5 JUatanas suojou ja pie} suid 
Inod a8eil] ap 9139p puooas np uoTesTuINdO | suOssIeT 
“QUIIO}] 90 INS 9DUdpIOUI,.p sed BU 7 “IP JUDWIDIINY “31891 
np juswuwepusdepul ‘qg/'Vv'{ Ud SdUIId} So] JOSTUNTUTU 
ynod uo nb sstejd dae 93e1SUOD UO ‘dUIIOJ 91199 snOS 


Ly PL 4 


oN Spa ear Cod a 


¥ 
@ R Pap ea cKn ee 


JuBUdIUTeUI 1Sso UONesTUITdO,.p aulazqoid aT 


3! 
“tutu =" 0 (:- =d ae sone ) ty = Vy 


suosod 
°n>¥ 
"Guo °D) 72 Ke = 49 


:yneA souKIgdss 
uos ‘(exly 's B oxy aT[Ie} op gsoddns) y JOLNSIpP a] suep 
211) uoTTHUeYDE,| ap ated eT iso Y/Y = Yu “toy 


O61 


Is 


Gai eben Die’ Fase 


:OJUBAINS JNOD 9p UOTIUOJ LT SUOIASI[IIN SNON 


asupuos op uvjd np uonesIMyndgQ ¢'p 


¥\ty ¥31 Xy °03¥ 


cra Gage Gare” 


uoneuxoidde anou no.d “,_O1 X 0€ 8 € = 7X (-9 + 2”) 
9,01 X S87 = 'yp ai1pusye jnod uo JuswonbisuNnyY 
“1XD JUBAAP aIqQvasI[s9u Iso ZV (9 + -0) anb suojjaurpe 
snou /aifijdiuis nog ‘anbliggsye spoeiiw ap sed 1d] 


Yy P24 4 
we 29 = (XP)IeA “7 


Y Ly 3! Ay 9734 


x (0 fete?) apex? ex I aK pa 


Yy 9034 


ig ae 


:NUOp JUSUZTeQOTH 


(xp) 1eA iq 


¥\Ly ! 4 
Ix(o + oe kT coe 
¥|ty Uae ae hae | 
3 ee 
CX Ae =D) 2S ie x Kee 


(Q'7'p 12 BZ p Ne saguUOp 
SUONIUTJap S23] NA) :9ANOI} UO dUIIA] puOdas a] INOg 


*y 


¥ 
Ty Ce geo 
c 


:OUOP JS9 JUIN} 99 ap dJapour 
snos douviodsa,J ‘npuajud UdIq 9p JUIWIOD ‘aT[nU jsa 
S9SIO.19 sjiInpold sap sduvIEdsa | ‘aWId} JowsaIid a] Mog 
(Zp) 9 
(TI) op swIWOs eB] ap dJapow snos souviedsa ‘aadronue 
JOULLIBA BT JOIPN} SUOTLS SNOU JUdTUWapsooid SWILUOD 


‘un & Ud (YD) IBA JNIS 

_,J010U09,, SUas op sed BU (Y) IBA JafNoNIed u_q ‘ind}0Ry 

UIQ 9] Ted SOSIAIp JUSTIOS 0 19 Y ANH UOTIIPUOD B dIIBIIGIe 
Inojoey uN Jed soidyjynur juos 'y say Is sJUeLIeAUI 3.199 
JUOIADP $}e][NSII Soy aonb 339] ud Japses sinofno} eipney [I 
Ins Inb 39 Ino} sued “SdITTIGeqoid sap JUOS 99 Id fd] URI 
-eAul onbiskyd uoneyaidsojur oun quo 'yvo ja! yp ayouPAdI 
uq ‘said ayjayog,p inojoesy un e.nb auljap snare .p 
}S9,U Jd JAIOUOD SUdS B[QRILIDA op sed e.U/Y d[QeRlIeA BT 


sanbIVUIDY 


681 


= XO = Of een 


xO = Oh ed 
ddAv SdJURPUddgpUI I][NOUIIg op sa[qelIeA sap 1UOS 
y aeUd 9NUP),| ep /{ So] “%D B JUaUUATJaUUOINIPUOD (q 


**2Ja SIOW Np sinof sureys99 
op ‘sguinof ve] suep oinoy,| op ‘ouTewos ek] op Inof np 
9[[99 ISSN STRUT “IO[OSI B SOUOUDI UO Nb ‘aoreJ9do J ap no 
Inaye19do J ap 9dUSNTJUI | 9IdWIOd US pudid dOURIIVA BT 

oO = p98 — %p3 
79 = "0 71eA fags LER | 
SQOURTIVA SUIQUI Op 19 JDURIOdSO OWIOW 
dp SoJUBpUddapUI SatOleg[e So[qelIeA Sap JUOIOS %y saT (e 


:JUSWOINILI91Ue 
IAJos efap JuO Inb xnoo onb sinjondjs sWQW BT eINe [] 


I/IpOW UN, Pp UONUIAIIUT «Zp 
"90Ud1SIX9,[ Nod uN JoTfITduIs snou BA d[apoul 


UY) ‘SoTqesI[NUr ‘JUDWIOTeUTY ‘19 SaxdTdUIOD Sa;NULIOJ Sap 
B SUOATIIe snou ‘sajuapsoeid sated say suep sulOD 


fy lL 1A#Y 
per Ty tx — a) Kt 


Y\Ly 431 \ 4 
wa ® 
aap i) * 


Y Ly 


Y\ty = ] 
I a 
typ — ix = ag ~ lly 4s 


ras 


TOK ==) hss OTe ns 


DOA 


Vy 4 
FOS. || ip) ai if 
Ty Doyen ary 7x 


@ 


(ZIP) 


JUSWOANeUIIxOIdde Inea 911UeNb 93399 ap sduevINdsa TJ 


Yu IIgs Yy s 
£ (%n) re ‘ ed 
iy | PRINTS As AG 


:1§ p JuaWua]JaUUO]JIPUOD SC UO ‘dULI9} PUODIS I] INOg 


C66] siquedoap ‘ajenbuse,p senbiuyoe | 


dy Ay 1A 
(I'I'p) (aaa (vp — 4p) (v — 7D) at aka 


eb 2 qe eae Gis) Ie 
mien ey 7 Pah 


:om1I09 Jned uo ‘7p stetq sues (said nad e) duIT]Sa 
%p aonb wef np nud} sIdwiod ‘awi49} Jo1WwaeId 3] Nog 


"(ls |p)rea gq + ('8 |o)qiea = (y)seA 
:eIne UC (Pp 


X/'x tt = pap uonew 
-1189,] Ins 9110d uorjsonb 3[qQeILI9A ones Be] onb 9110s op 


:B19S Y Ap JUPSSIID}UI MOMd DY INdyeuNsd uN 14 
DIAB UOTJLIIIION DUNO BS INOd dISIOYD 919 B/Y B[qQeLIeA 
e] sWIWOD ‘(ajdwiexe ied ‘suna[[nq ap [e10] sIquIoU 
}9 9]L10} SINOIJJIP) snUUOD xnNe}0] sap jUOS Y19 _Y NO 


At oe 
pees 


:anb vianbiewias uO ‘y JOWII}Sd INIA UO IS (9 


Yy Is 4y Ts 
Iy & ty <( 
¥ Is y Is 


PBIISITN UO Y/X OPI I JoWNsSa Inog (q 


“steIq afqrej un doae YY /7%K = % awiysd 7 IO] 


As 4s 
Diy = (ver x \ (ena mi )xx = a 


‘ores a] Jed y37 Inod !x sap 7K ]e10} a] JoWNSa,p 
JainqeU Sd [I -¥ OIQUINU oITeUIIg 911UF),] op Nesatu ny (e 


JOUBLIVA Jd INIJVUINSI,p XIOYD "Pp 


*INd119,p 
xne} np oenbeape snjd ev] sjquies inb ainsoul ev] UOTeS 
'y = ‘yw noyT = /y one eiinod ead “‘uNaT[Nng onbeys 
Inod snuuod sjqelea oun ysa/y noly?/K2% = Hy 
dWIOJ BP] Op dIUeND ouN JOWIT}Sd,p Jsa Inq 97 


xnewido seibep xnep e abepuos ap suejd ‘aijlAoq 


*(suljoy[ng — sayeulj sou sap uonejndod x] Q 
*SJOLIISIP — SOIVWILIg SoyuP sap UoNendod vy] susIsop 
°/) “Sa QelIBA So] S2jNO} Nod sansoyeue suonejou sap 
vioidope uo 3 !¥ 2% = ty CIT = y ‘y oneud 
gun | suep /y sop [e101 91 'v 777% = 7x elajou uC 


‘soyeuly sgqun.p uopueys,[ Is '%Q = s 
JO solewtid soyiun soy suep (/7) afdnoo np uolsnjour,p 
siqeqoid ey 7/4 *y orrewtd 9uun,| suep 9j1uN,] op 
UOISNpOUI,p s[Iqeqgold PR] *!!z eiaj}0U UG *y UOT[MURYDE 
anewtid 911un,[ suep (suTjaT[Nq sof) sayeuTy soyuN,p 
7s UOT[MURYSE UN eIOII] UO ‘asepUOS dp 9139p puOdes Ne - 


“aseVUUOT[MULYD 199 Inod 3;qnop UOISN{oUl,p 
souyiqeqoid say dz e19}0U UG “JOUTWIA}9p e wz soles 
“9Ul soiiqeqoid e (SolBULIg S9}TUP] Sef) ¥ SITISIP ap 
's UOT[MULYE UN VIII UO d3ePUOS dp 9189p JOIWoId ne - 


:So1sop xnop B ISEPUOS UN JOseSIAUD B QUO }S9 UO 
*3[0.1JUOD NP 1N0d ap sUOSIeI SOWIQW So] INod sinofno L 


“xX ® oyfou 
-uoljiodoid , aouviedss,, oun je (UOUTS Q 39 INdII9,p sed 
uo [ ynea nb) /x aonb 90 & UOdSe] ap ddI1qQI]TVO 939 & O[QRIICA 
9199 °,,d1[NdIJJIP,, BS JInpes Inb ‘y sattsod onbi 
-9UINU d[QeIIeA oUN xnd,p UNdeYO & JoNql1e,p ‘JUdWIAS 
-U9D9J Ip IeSSd,] IP $9911] SUONVULIOJUI Sop & d0R13 ‘JoUNIOd 
Inb 99 soijipoogid efap jUOS 7 SUTJIT[NQ soy sno} :JUeAINS 
3] Iso sWTqoId Np JoNoNIed o19]DeIeD AT “oTeUOISIY 
UOIIIG SUN SUBP SdUUOP JUTLUIAS 9UN SdTJIPOD SUTJAT[NG 
So] SNO1 op FQ ,,SJOATUN,, | SUBP UONBdIJIPOS op IN9II9 oUN 
quejuosoid sutjayng ap uoNIOdod ve] JOWII}Sa,.p 118k ,S [] 


LNAWNAYLSIDAYNA NN WadOO V 
ALTANOMAIG VT Ad AANSaAN 
AN. AGIV.T ¥ WIVWILdO NOILVWILSA ‘P 


‘ISsne IN] [91NjeU Zasse jso JeI[NSII 9D 
8, SOOURLIBA Sap ‘JUaWATIOIduN ‘no *8\ say JOUTULIOIOp B 
JUDIADI 199d) “SUOT[NULYD9 Sop Soe] Soy , ,JUSWOIIE}IO NE, , 
OxIJ UO, onb sate [I ‘JuoWOeNbyNelg ‘onbiewsylew 
doueviodsoa uos ‘suUIOU Np no ‘3 sdnols 3] suep UOT[MUeY DI | 
op *tu aqiei eB] WMpgp ua uC “(s2]e39 sgi[iqeqod ke 
asepuos) 9uUOp 3 odnois un,p 931un onbeys inod swgu 
eB] OUOP 3S9 10 ¥ DITeWIIg 91UL),] ap sed puodgp ou a[q 


2 
SF ge (2) Fi ypu 
xy X 


qnea 3 9dA} op 9}1UN 9UN Jd11 op sifiqeqoid eT :anbivwosy 


“uonestwido.p uonnyjos 
RB] SIDA IBIOAUOD OUWIYIIOZ[e 199 aonb Jueigdsa 
ud Z 9de19,[ @ INOjJo1 Jed J9I9}I o}INSUS Jnoed UE 
‘(p' | ¢) suoneyal say ed sgurutiajep juos uv say cp odeyq 


“Io & dP 


d1quiou 9y ‘Jolnonsed ua ‘axl 7z sap suWwOs eT 
"(2° €) suoNe]al say Jed sagutuliojap JOS *u say :¢ adeiq 


8st 


gl Pbandy = 2y 
(S°T'€) 
suUOTIRIAI Say Ied agUIUTIA}9p 1S9 “VY sap INd[VA BT :Z adeiq 
‘(q Julod np no (e jurod np sasayjodAy 
So] SOAR DATIEWUTXOIdde UOTINIOS LI Ip ITAJOS os 
‘9{duioxo Jed “nod uo Adare A INO *8 sdnols JI 
suep soqiun *+u yW10s ‘adnoi3 snbeyo suep uoyyy 
-uvyo9,| op eareultxoidde uonvoole oun oxlf uO +] odeig 


SOJUBAINS UOSEJ VI OP IIIeJ 9s 
jnod suafqoid np saneise} onbi9uinu UOTNOSeI aU) 


[ei9uas Sed a] suBp ajeUIINdO UOTNIOS 
Bl JOANON) ap Juv} IULIEd aNbiiguINU sUIyIOS[eEUQ ¢°¢ 


"T nea en Sap stUIOS BI anb jUBYoeS sUIQTqGoId 
JJ WsWd}9]duIOD sIpNnosal ap ‘adioulid usa ‘jouled mb 


3 
90 , 7N Saj 9.1]Ud SaITe9UI] SUONPIA1 [-D Isure JUdT1G0 UG 


eats aris ds 

: i ate 
ay be 30 
(6 G 


2110S 
Syd y/8 D g 
n3u/% + 20 = “pu 


2, = 34 WUeALIO9 Ua JUaTIgO UO ‘Ay/ tA = Yu d0AY 
“y ap sojuvpusdaput 27 2u soinuenb 
sap juos *%u say yo ‘+7%AV B aTaUUONIOdOId sioye 1Ss9 77 


3 
N 
63 me 3 PO 
( * AT aK = y) DIAB Tey ANT — TAT 


313 
1nO} nod & UO UIp JUSWOIINe f gp) So] $9INo] suBp 
dUIQUI BR] ISO UONTIIedII eT :aypuulu uolsuadsig - 7q 


"7 UOT}ONS BI SUBP 91pNi9 ddA} Np JULIO xno,p UNdeYo 
‘sJOUTISIP SaWa[qoId H ud gsodWiod9p 389 UWII[q 
-oid a] *y ureyi90 un unod +%\y = 7% e uO ‘y¥ 
dN 2no}l Inog ‘sodnols3 sap aousixou uoissadsiq’ — [Q 


:srolpnorjied seo xnap suep lUdWaTIOKy zasse 
pnosgi as (74, = 74 snos“zp uru) jentur auatqoid aq (q 


‘(Z'Z) UONdes B] ap 
UlJ B] & QUUOP 1e}[NS9I J] DANOIJOI UO NH JUWIATIO’J Zasse 
JOIJLI9A Inad UO ‘019Z ap IAIEJJIp 1S9 7V Sap [Nas uN IS 


3 

ep 
(Ge 8D) a me °2) f4o Se 

/\ 

a+ 3 n 

N 5 By, 84,8 (0) L 
Ge Dea Nate (Oe aih EO 1 eK Ue 
sano] uo ‘£9 S&S 4g 198pnq sp d}uIeIUOD eB] suBp 


Z81 


Joi] & sorewtid a 
Ne rel oF ig , se 
(an o1quioUu BADE iz rs 1). Tu = 


:jueyodal ug ‘77 Soy Janoyed op JUaTeINeWIed snou 
(61°) 19 (ZT °¢) Ss0ye “INO ap a1uTeIUOD UN snos *4*y 
3° IWESIWUTUTU UO Is dIIp-k-1S9,9 ‘SNUUOD JUATeIE *Y Sat IS (e 


Ssatfnonsed svd xnap suep sozIdxa suoyNjos 7'¢ 


34+ 


N 
(6'1'€) “AL ge to du = Py 


7B yNpuod (LT "¢) ap Nua} aidutos mb 20° +Ay/ PAV %0 FY fu 
B soyfouuonsodoid qos *%u soy ‘axty y B ‘anb yaNUOU 
(pT ¢€) SUOe]AI SoT “aJenbape a]1e] ap oINsSoW BY AUIWIOD 
quossteredde inb *tay/7tN 207y °X = AT anb sajjay 
17 soyquenb xne sayjauuonsodoid jJuos % say ‘isury 


34 3 oS 
‘ N\3. 3 — 
( Jer I ; 


(g°1'€) ore 
‘SUOHPIAI Sof 91} UO (Z'T"€) 39 (STE) “Ch T'@) 9d 

*2u e mmateyul sinofno} 

vias *%u s‘adnoiz [nes un nb ev £,U [I,s qf Jed Join & sastep 

-u0das Sso}UN,p sarquiou say qos Zu say “(p°7"Z) ayNUTIOJ 
RB] B [oO UN JURof Ua oJdUIOD pUdI Ud,Ss UO dUIWIOD 


3 3 
(LI) l= (a) Xe 
]1199 UO 
30 3 ’ 
fae ao = 2u 
ze (2) 
S9IQUIOU SI] INPOIUT UO Is ‘aIODUS NO 
3, 3 
eivie 6a u palpi 3 = oO 
(9'I'¢) y (g)oR @. 


:1U9T1gO UGC “(p°]"€) Issne asI[4N UO Is JUOWS 
Ng NOeIIU JUSTJI[AUIIS 9s IND sUOTIeIOI SaT[J2ANOU op sUUOp 
snou *z xne Jioddei Jed uaisuvise’] np uONeALIOp BT 


“\ moajeorydnynu ne s9ty 1usWIAa1DeLIp dup 
1so adnoiz anbeyod suep uoT[HUeYIE,| ap 9[¥10} aIIIe1 eT 


3 (D 3 iu 3 
sa (?s ¥ —— — 4 ~y — abe 
(S'I'€) L Az) u a uq 
:onb jinpgp us uO ¥ INS UOTFeWIWIOS Ieg 
mies 3 
(rT'e) ee (2 =u te 
IN oh NON 


1911109 Inoed uo ‘said IMojoejy uN 
e SONUUOD 9199 B SIQUTISAp ‘JURISUI,| INOd ‘juUeI9 % saT 


€66 | aiquacap ‘ajenbua,p sanbiuyoe |) 


(€°I"€) ult IN TIN N= “OD T4N 

:(Sa][991 S2TQULIA sap sUTUIOD sagsapIsuOd) *%u xne yOdde1 
Jed uonealiep red juatiqo uo ‘sasayjodAy sa] $93n0} sueq 
*JNOD dp IJUTLIJUOD SUN SNOS SIDURIIVA SOP S9UUOP IIIeOUT] 
UOSIVUIQWIOD UN JOSTWIUTU SIOTe d1IS9p UO :°Y say JAXI 
B JISISUOD J[CUIIS DJUBIIVA JUL] “IOUIWIOJOp eB SIndjevoT[d 
-1y]Nu sap juos *Y sof 19 | = Y axlf asod aurgtqoid oJ 


3 
ATE: HOLON- S 


Je19ues , UdIISUBISeT,, UN II1I09 SUOT[V SNON “oxa;duros 
ZOSSe IOIQAB,.S Jnod sWg{qoId a, ‘9UIIOJ 93190 snos 


*3]0.1UOD Np INNS eT Jo 1U9}QO INVA UO,Nb saguUOp 
sop oiyenb ey red ajdutoxa red ‘ain9119}X9 US] IP SdOXIJ 
quos ‘*a, sginuenb say no “a, = %4 soyUremUOd say snos 


n 


3 
(Z'1'€) ‘(tom heat “0) 6 saci) 


:osepuos 
ap NOD Np soUvIOdSd | JOSTUNUTU B IOYDIOYO BA UC *(Z’[) 
gye19Ugs 9WIOJ L] Jed sQUUOP JSd INQS op UOTIDUO] eT 


(I'T'€) 
Ay sD 
(Pu /24 + 2) a N=) cl) Rae eA 
Z 


:ouOp BINe UO He] = 8 inog 


*(QUTUII9} eB] IND onbieWsl eB] SUep dTeI9UNS sn{d 
QUIIOJ 9UN SNOs NO) ([°Z) UOTIIIS BY B gJNWIOJ N90 e onby 
-UdPI J[2pow uN ‘sadnois sap undeyo suep ‘aynjsod uO 


3jQpoul uN, p opie, & jeUdoO ued UN.p 9ydIIyIVy_OUCT'"¢ 


‘safqein) souun 2%a7 say mused afdunts ai101eg[e asepuos 
un sed $9911] JUOsS s9}TUN 7%u sad aonb JURYDeS ‘¥ qA,| SuBP 
sodnoiz sudi9jjIp say twued uoypnueyss,| ap 7% uoneo 
-O][¥,] 39 1010 & Gp 21quiou JJ ‘y¥ O1NUINU gf), JoUUOT I 
-ueyog YZ UOISNOUI,p ayyIqeqoid ajjanb saae ayosdyo 
uo ap9oeid nb 90 suep swm0g “Ay 7% = *t+Ay NvA 
8 odnois np ayjao $77 °% = tN INRA Y¥ OIQUINU Gf,1 2P 
, uoneindod,, eT ‘sadnois O e jueudjedde sairepuodsas 
soqun,p ‘®%a7 symdajja say Weuuod uO (JUaUAITEN op 
971UN UN ,.P SJOLSIp Soy for) saTewtId 931un onbeys mo0g 


:JUBAINS 9] 1S9 IND [eI9UNS Zosse sWIg,QOId uN 
Josod 8 sugUe 19a_D ‘suNeT[Ng op sodAq sunoisnyd JuowWep 
-udd9gpul Jd[Q1UOD ‘jIeJ Ud ‘IOP UO IBD dIUQTQGOId 9] Nod 
un Jonbijdwiod & augWIe SNOU SasOyp sap dee sINp eT 


SHHMILVaALs LNOS 
SAYIWVWTad SHLINA SAT 10 
SaaDaAd XNA VY ADVAGNOS Ni. 
SV) AT SNVG ATIVWILdO NOILVWILSH *¢ 


xnewijdo seibap xnep e eHepuos ap sued :a|jIAeq 


AAT Op UOTIOUOJ ud Yz ap onbrydeiyH *{ eansiy 


“2WIg[qOId nv 9}9[dUIOD UOTINIOS dUN NUdj}QO IsUIe e UG 
"gu/-t + 9 = o%4 UL 


[OOIJI[AWIIs INWAIOJ VT JUBTIGO 
uo “ay = 77 puoid uo ‘uoneurxoidde s1g1ulaid ua ‘IS 


47. N 
“(ust + ae ee L = uUYAN 
z 


3JIOS QOUBIIVA Op 9]UTeI]UOD BI SUBP INdTeA 

91399 JueIIOd Ud Ww dANOI] UC *-L/7L Ww = % duOp eine 
UO OXIj J]][Te} Op 9SeUUOT[NULYE UN & JULUSIOIISOI OS UW 

‘ognuuod 911)UeNb oun Issne js9 

17 OQ = J ‘IO ‘191 & sameullid soqyun,p Ww sIQuioU 9] 
IDANOI] B 94SAI [I ISVPUOS J] JUNWIIIOIU IatfIO9ds Nog 

*] oInsIj ey e QUUOp 

so onbiydeis aj yuop (V7) f = TZ snuuoOd s[qeleA uN & 

g]JouuonsOdold jsa 7 aonb jJuassiqeie yu S 7A IS aplyea 
(9°77) 19 34 = TN IS oplyea “(¢°7'Z) SuONRIeI So] 


(977 
0 (222%) IN = (e+) 4AT Y= 4y 
uizet + IN] ™ yNIN/ et + 79 ere 


:sgid mmojoej un 
B UOISNISUI,p Saq[Iqeqod say] I1U91qO ,.p SIOTe JoulJod snou 
(777) uonenbs,J 4.4 5 IN Isonbg < 749% = *u 
Joae viinod ou uo 77 ap sed puadap ou 7u sumwi0D 


“(LL6T URIYIOD 
a] durex Jed 110A) IIe] op sINsowi oun ke sayfouUoNsodoid 


soqiqeqoid sap d0A¥ 911] 9139p JorWwold uN d0Av 919pUod 
-O]Ne IsBePUOS UN.p aJoniqey uOoTedIJNSNf eT 1Ss9.c_d 


98 


u 
($°7'2) NG yO gueae 

1108 7Ay SoT]Ie} xne sayjauuorji0d 
-O1d 9119 JUDAIOp 7% UOISNIOUL,.p saiyIqeqod say ‘soireul 
-lid s9j1un sao Inod simofMo} ‘anb sioye 91e1suOd UG *(¢€°7Z°Z) 
uolenb9s,| & SUOUINOJIY “d[[9,p sUNOeYD suRp UOISID9Id 
QUIQUI BI 9p UIOSEq & UO.Nb ds9pI,] @ puodsasIOS INnb 99 
‘UOTBOOTIe SUIQU B] DUOP 110501 sITeuId 9]1un onbeyD 


Le, oO 
“UY = a - = ty 
arcu) 


:]U9I]QO UO (sasso13 
snjd sat) 9 = 77 no sorreuttid saqrun say sojno} nog 


(p77) 


‘(€L61) Josioquon] s[dwoxa ied 
IIOA ‘aSUvISe'T Op INdedT[dN[NUW sap uOTesTMN | nog 


IN =u i o< 7 1 IN> MU IS Q = %0 


DOAB 
Cee mm 4 oy 2 lg 
we WN 
:¥ no} Inod ‘ja 
Pes dogger ithe tae 
Kare) (= +o) Ex = ow 4% 


:SUOTINIOS Sat JUIIIQO UGC ‘sone xne 77 sInajeotd 
-I][NUI Sap 19 — d91N}eS JUSUIUWApTAD B1as IND — 9]UTeI]U0D 
dIQIWoId e] BY BSULISL’'T op Ins}eoI[dN[NwW uN suO|LOssy 


“Any S tu ‘y Jno} INOd ja 


C \- Nn 
(6) — 
Ape (er) ON 
Lode bal Nl SNES 
:SOJUTBIJUOD Sot SNOS 


N 
COMED i ee CRU 


:OUOP }1199,S UOTesIUNdO ,p sWa[qoid aT 


nN Ss 
(PEO. et U ae. a = (Ig7u + °D) nC aq 


:J108 ([°[°Z) Ud gUUOp asepuUOS 
Np 1N0d np sdueI9dsd,[ JOSIWIUIW B JOYDIOYO op joinjeu 
IV} BV INO} 4S9 [I JUDWIIIIeI] Op soyUN sop suNdeYyS nod 
dedol juvjs asepuos aq “ayITenb op sfo.NUOd gf Inod snudje1 
Sd1Q}L19 sa] Jed a9xIj Iso g Op UINWIXPUW BdURIILA BT 


[ewido asepuos op ued un, p aya1ayIoyeOC7°Z 


S8l 


(P12) aynw0j 
B] DUUOPal UOISsaIdxa 91190 ap uvyd a] snos dduvI9dsa J 


(= ) tu S : ; 
*{ — + ,0 }—— = (S| X)*1®A 
wind EN « 


7b UO 
UuOT[MULYI,| B JUIW][SUUOTIIPUOD Ja ‘afQgpOU a] SsNOs 
“UOT[MULYOS,| B aNpusi9 JUeI9 OUIWOS BY uw /1X { = X Nea 
/210] np uosduoYy L-ZNAIOH ap Insjeunsa | *(¥ o19uInU 
‘dA op aptter 7) *N/7%u%L = fu daay “24 B a]eB9 
JOUBLIBA ap S99I]UIO SaJUBPUSdgpuT JUSI[e39 JUOS '5 Sa] 
*_0 JOUBLIVA ap dI[NU sdULI9dSd Pp IO] SUIQUI Op SoJUBpUsd 


cG 
-9PUI UOS %0 Sa] *Y SOIPUL.P “dA B 291] BTQeLBA %~0 doAe 


BL Ma ha id) ah | 


‘NO aJapoul uN suosod snon 


‘o[WIs sI10Jeg[e BSepUOS Ied so911] JUOS SaTeUIJ soqTUN 
4u no puosas un “x soqpIqeqoid sap ddAe Sd] JUOS ¥ 
SolIeWId soiIUN sap NO 913ap JoIWIId UN :soIsap xnap kB 
d3¥11] UN SUOISI[II SNOU e[90 INOd onb ja X s[qeleA ouN,p 
‘KOR = AN [e101 9] Jou}sa suolnoa snou anb suosoddng 


‘9sod suoae snou onb Injao anb [e19ues 
snjd nod un sJapow uN,p ddUINbgsuod BR] SINITIIe ,P 189 dq 
*‘JusWIONbIUN ssepuUos ap ULI JJ SNOS ddULLIVA PT 11U9}Q0 B 
sed ayosoyo ou UO Is UaTq onbi[dxa,s anbiiqas[e spoeIIU aT 


sonbDIBUIIYy 


(oinjyeu Jed sattsod 91Muenb) 
2 — (d — I) d = 7 dane 
FES) 


(= ) %y 1 ; 
— + 7? —- z-N = d IBARAT 
ae ogee 


SUOISSIIAX9 | SUOAR SNOU 19 WiNpoid 9s onbiiqesye spoesU 
ined un (p°Z) 19 (¢€°Z) Op XNBIDIOUL SI] SNO} JURT[OIEI U_ 


“My sap anb sduia} ourgur ud 
JUBIQWIOUS UdIQ SUI9] UN,p asselegep snou Inb 390 ‘7 
sap 12 77 sap souepusdepul,| sp asneo eg = /7 717 #4 (0 


4 


‘ 


T= IN 


Co (dal ad) 


¥ 
N 

eo een 
= AAT 


((4d | (2d — da) )*a) 4a = Cd -— 1)'a 7 


E661 BIqweo=ep ‘ajenbua.p sanbiuyoo] 


YN 
> ——————————E——— 
vg (d= Dd 


(| (dq —7d + 4d — 49) 47) 77 = (d — *d)77 (e 


sonb onbiewiol uo JanyeAd | 
INOd ‘SIBWIOSIP IdSSdI9}UI SNOU SUOT[e snoU onb alo eB 
189.) ‘diea 29 gINUeNb YI 189 g ap aadioijUD aUDLIDA BT 


‘(ld — ,)¥d4n = (1d | %q)71eA 


dn = Cd |\*q)*4 


:JUOUIWOPIAg 
e uo 7d say ied ‘aJapow! 9] suep ‘}UeUUOTIPUOD Uq 


AT Ap MATRA e] ‘at~NIIWIed ua ‘10s anb ayjanb *y ino} Inod 


= %q3 
= d 71eA 


‘dq = dq 


:NOAB IO] SWIQWI Op jo soJUBp 
-uodaput 7d say ssoddns ug ‘aoyesye swig Inj jsa 7d (q 


Yd ap imayewtysd un ‘ajapou aj 
snos ‘uop 1sa %q *(“d ‘7%n7) ayerwoutgq Io] oun yins 7q (e 


ISOJUBAINS SUOTIBSIJIOAdS say TINS sJapoul oT 


“oseUuUO][MUeYIE .p 
snssao0id np sjuepusedgpur sosoddns juos svgye say sno} 
juOp (souRLeA eT INOd 4e,A dsot) aJapour a] snos soUvI 
-odsa,| 79 910U UG ‘UONEINdod x ap ansed ained 93n0} 
oun ins yueyiod oileurwyoid tessa un,p ised e souitse 
3119, P S2]QUdsoNsNs JUOS BJ9POU! 99 op sotgWIeIed soy aonb 
ulo] snjd erosoddns uo ‘uoneindodiodns ap sjapour un sed 
JudsINpe.11 as IND sasguJOdAY saitessoogu op JUBSIe] Ud 9)[N9 
-IJJIp B] dp 911) 9S UGE ‘SNUUODUT SatoUIvIEd sap jUdT]UOD 
‘snjd ap ‘ja Jajndiueul & afIoljJIp 189 J 9p IOURIIVA BT 


JJQpoul uN,p UOHINpoHUy |{°Z 


‘([°Z) INajewINsa,| op souLIeA 
eB] ouUOp snou (PZ) 19 (¢°Z) SpIUENb sop sos BT 


(p°Z) 


yy 1A Ahi ik 
( 5G sae Jenn = (S |g) qe 


77, Ws 


70 = 77 %% anb 99 ap nua} 33d wWI09 ‘3105 


4y =«S 
(¢ “Ke en 7-N = (S|d)FJeA 
:JUdI]GO UO 
dead )'N 
= Nd — 7g = 77 JqQeUIeA BR] JULSINPONUI US UOTeS 
-legul] Jed jU9I]qgO,.S 9]1)UeNb 93199 op JOURIIVA BT 


xnewij}do seiBep xnep e aHepuos ap sued :a||IAeg 


wy S 
me (s | 
poi d)aA 
q 4 
‘sinoie eg 
(€°Z) 
y 4 anigl yw A 
(?- "ite IN KN Sig PAT 
NO. 
ty  § 
Lai at =N DdAP 


UN =| I- UNG ay Ss 
( P fety/-tn Caieeid IN RokeXujoldins 
16) 
(Go ‘(s |d)qwea + (8 |d) AT = (dg) eA 
72 UO 


tu /G*< N/T anb stogid 
snjd iso (Tp) IMojeulysa,,| anb JUOPIAd UdTq 1Sd [I ‘NuUOd 
WOs sIquiou 99 onb UdsIg “SUTJAI[Nq ep [e10] sIqWOU 3] 
‘N 2p 19 @ ap SIeIq SUBS SIND]VUIIISO SAP OVI 9] 189,D 


Yy «= S 
Fnpeash 
ig A 

sbIOS 


d op Anoyeuljsa "JT “steiq sues 7g eriownss Wing = 1G 
u/ip = Ig eis IN/Ig = %q ep %q Inajewnss,T ~ 
7 J "BIOAQIOI 
A uo. nb sguuold suNaT[NG dp siQquIOU 9] *p IOS “aSTUWIII 
SUBS J[CUIIS d110]e9Te OSepuUOS Jed $911] SNPIAIpul 7 
BIDIJLIDA UO S SUBP 9911) ISO Y OITeWIId 931UN | IS ‘ayINsUq 
“IQUIWIIDJOP B IIPIO puOdeas ne /%Z 49 dIpIO Jawad 
ne % UOISNoUl,p sifiqeqoid sap dae (*q'() sosrewtid 
SOUUN PP S UOT[MULYS9 UN J9IT] B BIOISISUOD B3ePUOS IT 


wn pak =a 


:IOWIS9,p DUOP 3sd 
Inq IJ *(QUUOIII 3139) 919}0e189 9] JUDpassod 7%q 10-xnI0 
Weg *(SUTaI[Nq sap) snprlArpul,p 7Ay NuUOD dIquIOU UN 
dUNIVYO JUSIIOMWIOD (SIOII4SIP) Y sorteutid soqun say 


(1'Z) Stef 


sauoad xnad ¥ 
ADVGNOS AG NV1d NO. AGIW.T 
V SANNOUNA SLNAWAULSIDGYNA.G 
NOLLYOdOUd V1AG ATVWILdO NOILVIWILSA = °Z 


vst 


‘pl XACAO ‘sued SLOSL ‘preuld eydjopy "[noq ‘gI 


‘sanbiwiouoog sapnig sap 39 anbusteig eB] 9p [BUONeN ININsUy ‘sasepuos 39 sanbysneIg sapoyig| SAP UOISIAIC L] PP JOYO ‘[Aeq epnejo-uess | 


(7661) UPUWIOIM SUOSSUSMS 
‘Jepules op dJAT] Np jidso,] suep ,,d[apoul un Jed 94sIsse 
oseuuo]Mueyos,, uNn,p onbidAj onbsoid uonensnyi oun 
‘91.108 onbyjenb ua *e UE ‘dsepUOsS Np sdd1Ol]Ue IDURTIVA BI 
Jonjeag,p 1us}ouLJEd Inb sajduns ja sayqisnetd uonejndod 
-Iodns op so[gpow sap asi[yN uO ‘sed sap uNdeYO sue 
‘asepuos np s9uUOp UOIsIO9I1d 
oun .p dsJanbal e| snos (, ,sgUUOIIO UONBOIJIPOD,, 919]0BIBS 
np sduenbelj &] Ip INSU!) 3[Q1JUOD Np INOd 9] JOSTWITUTUT 
Inod UONCULIOJUT 93199 JasI[IyN & dYydIIYD UOC “'X kB aT[ou 
-uonsodoid said nad & }10s JoINsaW & 919}98189 a] Bpassod 
NpIAIpul,| aonb mod - sasio9id we suas uN Ud - 91T[Iqeqoid 
el aonb a9 “’yY aanejuenb sqeiuea oun,p ‘uonerndod 
eB] Op 7 NPIAIpul onbeyo op nesaiu ne ssodsip uo ‘ouop 
JUDWIITOWIOY “UNa[Ng snbeyo dp UONLSIJIPOd op 9}[NIIJJIP 
RB] op sinsow oun ‘wold Dp ‘apassod UOC “UOTIVITJIPOd P| 
IP I[Q.IUOD I SUBP 9dINOS BS B IWI[QOId JWIIISIOI 9] 
*JUDUISUSDOI J] SUBP SIST[IIN SUTIAT[NG op SsedAq 
SJUdIOJJIP Soy Jed sonqysuod Jos sadnois soy onbyeid ug 
*3 odnoi3 np sjeury 9uun oun,p juaWweIIeN ap NOD 9 79 
10 3 adnoiz np soyeury sirup [v10] s1quiou 9] 3s9 *u NO 


[==2 


(Z1) Poe + “ou =4 
2) 


!OULIOJ BT WUeAR 19-INJao 
asePUOS Np 3NOd JJ JOSIWIUIU ap sIOTe 3S9 Jago, T 


‘odnois onbeyo 
Ins sloye juejiod * gq’ onbeyps ap ules ne sseuuO][NUeYd9,[ 
‘sodnois sof sno} & SOUNUIWOS JUOIES solTewtid soyruNn 
Sot onb yey o[ sUBP SpISoI dJUTeIIUOD BT “xne,p uNdeYo 
JInod a9uuop UoIstid9I1d aun dade ‘sodnois sap uNndeYd suep 
919]9eIBd Np sdUENbH9Ij Vl IP UONLUWIT]sd 9UN ITOA dIISOP 


uO ‘s~UNSIp (D9 & | = 38) sadnois H ap agsoduiod jsa 
(suNaT[ng s2j 191) speuly UONL[Ndod eT ‘ajei9ugs snjd 99310d 
gun apassod jd eUIsIIO snjd so sWe[qoId puodes aT 
*soureutid sojrun sap oy[rey 
oP dTIQeleA ospuvis ve] ap a1dWIOd JUeUD} oJa;duWIO9 sn{d 
UOTINIOS duN 1d! WOSAI I] “((LL6T) UBIYIOD * MM B[dwWexo red 
JIOA) NUUDAOW OUN,P UOTIEWINSS | ap SBD o] SUBP JaNIIqey 
ZOSSe Sd 9WIQTqOId a] “a[eUIJ 911UN 9UN,p JUDUIN}IeI] Op 
nod gf '_D J9 ‘saguUOT[MULYIE (SUTJIT[NQ) sayeUly sgjuN,p 
dIQuUIOU JJ YU **q* fF) JUN, p JUSWIIIe.I} Sp 3nd 9] °C ‘sagUUO] 
-[NUeYD9 (SJOLNSIP) SoIeUILId soqUN p sIQWIOU 9d 1S9 W/ NO 


(11) ld Ou = ty 


:OUIIOJ BP] IP INOD Op UOTIOUOJ 9UN JdARB DSePUOS Np NOD 
9] JOSTUNUIU B SYdIOYS UO UOTIVUINSS 91199 Inod s9guUU0p 
UOISIONId dUN MOAR JUBIISOG “(INdII9 9UN 139}10dWIOd 
op Wes of) suNjaT[Ng ap uOoTe[Ndod x] suep 319}0e1e9 UN,p 
souanbglj e] JOUINISA B dISISUOD SUQTQGOId JoIWIId aT] 
"$9199][09 sUTJoT[NG 
SOP JUIWI9}EI] Op 9}TUN SUN JUIUI919INUOD Sa IND ‘S}OLISIpP 
op Q uonelndod oun suep juelea y soIpul un Jed soi9do1 
JUOS 10-XN9ID “JUIWIISUIDII NP 9199[[OD 9p SJOLIISIP sap 
JUOS salTeWtid sojTuN Sq NO sgIsop xNoep & asepuUOosS UN,p 
uoTesIwndo | ap Injad 1s9 sWa[qo.d 9] ‘sed sa] sno} sueq 
*JUSWI9SUddOI 
np seo ne uoneoydde inj oIMsud suOIIIO9p snou jd 
XNVIQUIS SOUL] UI SUOIOIPN}9 Sd] SNON “9foVIe 399 suep 
SULIT JUOS XN 911Ud,p SIOI[, *XNVIANOU Jd S]ULSSdI9IUI 
SIOJ B] B SoWIgTGo1d sanbyanb gsod v stesuvly JUdWIISUdI_I 
np saguuop sap guyenb e|[ ap asepuos red 3[9.NU09 aT 


NOILINGOUINI “T 


‘sofdnynur sjnoafqgo eB ajgnbud ‘sg1sap 


xnop e ueyd un.p uonestwndo fuonefndodiadns ap afgpoul ‘yuawWasuadeaI Np giyenb ap axJQNUOD :SqTO SLOW 


“Q[ONPIAIPUL UOMEWIOJUI 9UN Pp UOTIeSI[IGOW kL] & II] INOD 9] :asepuOs op uR]d op UONKsIUINdO,p 
d19NVW Ud JIPNy nad zasse Indj}9ej UN sIWeIedde We} SaNbOAD SoWI[qO1d sap JsIWIOp Np UOTINIOS eT “saAeWITXxO1dde 
uodsej op stoyonbyjonb “jyuswasnoimos stojied ‘rostuindo e Juatared uO Nb soxa{dulod sutoul no sn{d suoIssaidxa sop eB 
*$o}SI[eoI ZASSE SUIOLUUBOU WeIPNOA UO Nb sa[duns sofapOW sap JUSTIN Ud ‘OALIV UC “dJgnbud,| JUMAv SOIe1 ap asepuos 
Jed dinsowi oun ,p s0ueLeA eT] Jodionue nod uonendodisdns ap sajapow! ap uoNes[NN | Ins d9seq 1Sd 9pnid 91190 


aWwnsau 


pATTIARG AGAVWTIONVae 


066 9p Slvsuviy JUIUIISUNI01 NP d}T[eNb op sjoO.1WUOD ne 
uonvoydde :sones op Sina}eUINss 
Sop mod xnewinjdo s3isop xnep & ISBpUOS op suL[g 


est 


epeuey anbijsijelS 
C6lL-E8l ‘dd‘z .uU‘6L JOA 
€661 aiquadap ‘ajenbua,p sanbiuyoe | 


“AITIMA UYOL 2YIOX MON *(*PY owaiZ) 
‘suonpoyddy sty pun aduaiafuy [DINSHDIS WeUIT “(€L61) “WO ‘OWA 
“epeuey onbrisneis ‘[leael] op JUSWINIOp ‘aISO[OPOUjoUI eB] Op 
UOTNDIIC *[OPOU! SULYAPWTYIUDQ SIG JULISUOD dU} 1OJ UOTBUITSS 
pooyryoyt] wNuIxey] (1661) ‘N “THINV 9 “HI ‘NVIWN 
“OST-SST “PT ‘SONSIIDIS 
paljddy *Satias JUIN dSeIOAC SUTAOUI-OAISSOISOIOING JO UOTIOUN 
JOUBLIBAODOING [Bd1}9109Y} dU} JO UONALIOG *(SL61) ‘I ‘GOA PW 
“epeury 
anbrysneis ‘eae op JUDUINDOp ‘aIsOTOpOYyIEW VI 9p UOTIOIIIG 
“SY IEUIYUSQ POXTW YIM [OPOU SLIg JULISUOD dy] JOJ UOTBUUTISO 
Pooley] WNWIXeW (1661) “H'N'T ‘NVI 2° ““N “THINVT 
“687-E87 ‘OT ‘ajanbua,p sanbiuysay, *sanbrw 
-OU0S9 SOLI9S Sap osevUUOTIeI” (0661) “M “AAAA 1° “N “TAINVIT 
“epeueg onbisneis ‘rear 
op JUsWNdSOp ‘aIsO[OpoyIeW LI Op UOTIDANG ‘soles sun 
NUOUODSS JO SULyIBUIYyoUE *(6861) “M “AAA 39 “N “TAINVT 
“TLOI-P90I ‘78 ‘uouDIDOssy 
]DI1SYDIS UdDIMauUp {0 ]DUANOL *SdLIIS JUIT} DIWOUODS 
Jo Supjiewysuceg “(1861) ‘WV ‘ISTAAVUL 2 “O'S “MAN TIIH 
“epeued onbusneis “[leael ap yuauIMdOp ‘dIs0TOp 
-OYJ9W PI Op UOTIOOIIC| “ADAING opel [le1oyY 9y) JOJ UONPUIT}SA 
ausodwoD (9861) ‘S “XNOUIO ® “WW ‘NOTOOUICIH 
“TIZI-80Z1 “ET “sousinis 
/prnuayjo fo sjouuy “UoneUt}sd pooyloyl] wWNuIxeUl 
Jejnsei jo Ayiodoid wnumdo uy ‘(0961) ‘dA ‘AAINVGOD 
‘ZO1-66 {99 ‘UOIDIIOSSY JDI1JS1]DIG UDILIAU Y ay] fO JDUANOL 
“UONeZIWITUILU SNeIpenb uo paseq yoeoidde uy ‘syej0} [enuue 0} 
sates Aiayrenb Jo AyyWUOW UO JUoUNSNIpY *(TL61) “L’'d ‘NOLNAd 
“epeueg onbnsneis ‘[leael) op JUOWINDOp ‘dIZO]OpOyW PL] 
dP UOTIOIIIG *SIOLIs SUT[dUIeS P9Ie[a1IOIOING YIM Salas SUIT} 
surjiewyoucg (1661) “ad ‘NNOV 2 “Wd ‘ALLATOHO 
“epeurey onbrsnels “[reael] op JUOWINOOp ‘dISO[OpOYI9UW eB] Ip 
uonoeliq “yoeoidde porjiun & :e}ep SdLJIS UT] STUIOUODI-O190S8 
suLjiewmyoucg (6861) ‘dd ‘NNOV 9 “W'd ‘ALLATOHO 


aBeuuoljeja,p ajapow un,p uoleWI}Sy :ja!ue7 39 UEII/\ 


“epeuey onbysieis ‘[reaei op yuawinoop ‘aIsojop 
-OYJ9UWI Ll 9p UOTIOIIIG “SJOINGUIOD OIOIW UO BIep Solas JWT} 
oZlIepus[eD pue o1ej[odJojur ‘yIeWIYyDUDG 01 CNA TVO pue 
HONG soururesrso1d Jo fenueuwl sias¢) (7661) “Wd “ALLHTOHO 


“epeuery onbiisneis ‘[reaen op 
JUSWINIOP ‘aISOTOPOYIPUI LT 9p UOTIDIIIC “SOLOS 9UIT] STUIOUODa 
-O100S JO sula}sks SuTyIeWUYyoUsg “(8861) “Wd ‘ALLATOHO 


“epeued onbisneis 
TreAeI] op JUSUINIOp ‘aIsoO[OpoYIaU BT ap UOTIaIIG] “Salas aUIT 
Jo uonejodiajyur pue sulyewmyouog (1861) ‘W'd “ALLATOHO 


“€6-6€ ‘OI ‘alanbua,p sanbiuysay “sjanuue soiadai xne 
So[JONUUL-BIJUT SALI9s sop JUsWIsnIe,T “(P861) “W'd ‘ALLY TIOHO 


“keC-UaP[OH :YIOX MON /01JUOD pub suljsp2as0.4 
‘sIsdjOUY Sallag aul, “(9L61) ‘W'D “SNIMNGL 9 “'d°d"D “XO 


aIHd VaOOITaIa 


“apnyd 91790 ANS s}eJ JUO S[I.NbD saieJUIWIWIOD Sa] 
Inod ‘epeuey anbiisijeis ap ‘o1AageAOY “JI 19 OUIQUIRD ‘f£ 
SINSISSIUL B APN} 91JOU JOWIIdxd Issne SUO[NOA SNON 
“gfoTIe 199 op oyyenb ev] JUdWIApURIS Jossney Be gNqIIjUOS 
JUO Inb sjlasuod xnato91d sina] Inod saniqse xnap Jo g190sse 
INd}OepPI J] ‘Jayd Ud IMd}Oep9l J JOLOIOWIII B SUOUD} SNON 


SLNAWAD AANA 


‘aseUUO[el9,p Sayapow soijne.p 
Inod ja sapoul 99 nod JUsWIsnle | dp 91IPI[BA op $1saq sap 
IdIOQL]I,P S1TeSS9d9U 489 [I ‘JURepUddaD “epeueD Ne [Ielep ap 
dOIOWIUIOD JJ INs saguuop sz Inod stogid yUow\snle uN IIo 
I[QUIDS J[DIIIV 190 SUBP d}TID9P OpoylsW eT ‘soJUepuod 
-Sd1109 sanbyj0}duiAse SdoUvLIVAOD Sa] 39 Sagysn[e sayjonuue 
}9 SoyjanuuUe-eIJUI SIMoTeA Say Inod suOIssoidxa sa] TUIJIp 


c8k 


Issn’ SUOAR SNON *3[9PpOW Np saijouesed sa] Ins saoudIdJUl 
Sop d1IeJ & IIAIOS JUBANEd soJURpUOdsd1IOD SdOULTIVAOD 
$3] 19 SINSJVUWIIISA SID *A JAI NP SINd}VWIT}Sd Sop SIOULTIVAOD 
Sa] Inod s9WJaj aNDIVATeUL SWIOJ Ud SUOISSIIAXd Sa] 9fOTIB 
Joo suep 91Uaso1d SUOAB SNON “UOSydey-UOIMAN-JOYSTy Op 
IpoOyIoW B] N9Av Nb UOTVUINSd,p SUOTJENb? sap sjJissaoons 
S[Noyed Sop 9pOyISW LT d9Av JUDUIOJUI] Snyd dnooneag je as 
QOUISIOAUOD BR] ‘JURPUddaD ‘sJonbiydde ke sayloes sos} JUOS 
d[9POU! Np so1jowWeIed sop sdUL[QqWIasIeIA Op WINWIXeW np 
SUON]BUITISO Say] JopNoyed Inod sagsodod ssayes9il Sopoyjow 
SoJ ‘asepuos Jed sojgnbus sopuvis ap inied ke sajin4y 
-SUOD SONDIWIOUODS SILOS 9p 9svUUO]eII,| & Ud $9.1} 19}91d 
9S I[QUIDS dfOITIV 199 SUBP 91IVI] DIIVOUT] UOU dJ9POU! aT 


SNOISQYIONOD ¢L 


“(januue ‘ansoyeied ne ¢77-¢€9 ,U) BpeueD 
onbrsneis op uoneoryqnd ‘januue [lejap dp I19WWOD :39dINOS , 


L7100'O = ZTIS*SELSISI = LETOO'O-—s« OOO 6S‘ T8T 8861 
8Z100'0 + = LON" 1OT‘691 = €6100°0-—: 009 F669 L861 
0€000'0 ~=s:*L6h'SZP‘PST ~=—sTEOO0'O~—OOT LL E ‘PST 9861 
ZE000'0 + =—LOS*LZ6‘ErI  €€000°0 O00 S96‘ErI S861 
(ZZ)AD 42 (42)A0 42 auuy 


sjuepuodsall0d AD 10 
SIe][OP dp SUOT]]IW Ud) sogisnfe sayjanuue sIno[ea Jo 
TOP 2p "I! 1SNLe Sol] I 
[[elap ap ddJOWIUIOS J] INS so[jonuUe sUOTIBUINSA 


p nvaiquy 


SUISESEU Sd] SNO} SeEpeURD [Ie19P IP SdIOUWIWIOD J] Ns sajjansuswW suOneUNSA “| ans 


886L 2861 


08 

06 

OLL 
OOL 
Oct 
OPL 
OSL 
O9L 
OZt 
Ost 
O61 


002 
(gOL X) Suel|OG 


“SoT[ONUUL 19 Sd[[JINSUSU SdTIOS 
Sop UOISIN9Id B] 91L01DNe .p JoJJo Inod ve aseuUO[el9 | ‘1p 
JUSUIIINY “Sd[BUISTIIO SUOTIBUIT]SS sap AD Np uononpel 
9110} 9UN.p Issne JUDUSIOW9} Sooisnfe SInofeA xne sj} 
RoI SJeI[NSII SaT *sayuepuOodsalIoOd A JAI NP SUONCUITIS9 Soy 
Jed sorjouiesed say 9oe[dwias 10ae soide ‘judwWiaatoadso1 
(Sp) 19 (pp) SUOISSaIdxa Sap UDAOW Nv fF Jd € XNvITGR] SOP 
Sogisn[e SINI[VA SIP SIOUBTIBA SI] I[NI[Vd UE ‘s}uBpuOodsa1 
-109 ACD So] 90AB Sogisn[e SaT[anuUe SINI[BA Sap d119s BT onb 
UIQ IP [IVJIP IP IDIOWIWIOD JJ INs sayfanuue suol}eUyss 
SOP I[CUISIIO 1198 B] DUUOP fF NeIIqQe} J ‘sayjonuuUe-eIJUI 
SUOTILUITISS SOP AD Np UOTONpPIs d11O0J Satq ouN d19d0,s 
[I,nb 19 d119s ke] op aeljIUl sduRepUd) Be] sed dIJIpour ou 
dseUUOTe}9,| ONb 19}e}SUOd ap Joulod onbiydess ad “aguUO] 
-¥]9 SIS B] 19 9[BUISIIO J119S B] JUOWNbIYdeis aJuUNsa1d91 
[ INST} BT “(SOUUO[OS saigIUJap xnNop) s}uepuodsaiI0d 


kel 


9861 S86L 


08 

06 

OLL 
OOL 
Oct 
Ovl 
OSL 
OSt 


ZL/aljenuue vonewnsy 


OLt 
BQUUOIE}9 99S -—___. 
O8t 


aeulbUO 89S s——a 


O61 


002 
(gOL X) SIB|]OQ 


AO S89] 19 sogisnfe saT[anuUUL-BIJUT SINI[VA Sap ILIIS BT Issne 
dANOI] AUC *SJUBPUOdSIIION ACD Sd] D9Av AJ NP suoneUW 
-I]S9 SOP IQUUOTPI9 ILS BP] ON 9WIQUI ap [Ielap op SdIOWIWIOD 
| ANS SIT[INSUIW SUOTIVUITISS SOP I[BVUISIIO JIS B] DUUOP 
€ nesqe] a] ‘sajuepuodsa1i0d AJ Np suUOTeUIT]SA so] 
Jed sanowesed soy 90e[duios OAR soide ‘({*p) ud atULyap ‘gy 
JOYST IP UOTVULIOJUT.p IdINeW eB] JURSIOAUT Ud ,(9J:,Q) 
QWISd INd199A Np saduRLIBAOD sap ddLNTeUI RT IUAaNGO 
UOC ‘I[BULJ UOTINIOS IUIQUI BI SIDA 9BIDAUOD JUO S9poyjoUI 
xnop sa] ‘nagid 11e19 9 UIWOD ‘JUepUddayD *ZUIWSZ-KC98E 
Jouuosiod Ind}euUIpIO UN Ins (SaInUTW Sp ap snyd) sny{d ja 
SUOTILIOI QOS Op Nog ne ‘UOTSIOIId dp d13ap dUIQUI 9] INod 
‘QSIDAUOD B SJISS9DONS s[Noyed sap spoyjeaul ev] anb spur} 
— SdIJJIYS XIP op UOISIO9Id 9UN SdAR — (9]INUTU [ UOIIAUA) 
JUSWI9[NIS SUONVISI 9 Ud ISIDAUOD & ATA ‘We aq “UOTINIOS 
oUN SISA JUSWOpIdel sai 9s1NAUOD eB UOSYdeY-UOIMIN 


€66| siqweceap ‘ajenbus,p senbiuude | 


‘(Jonsuouwr ‘anZoyeyed ne ¢QQ-¢9 .U) epeuRD onbusneisg op uoNnvoygnd ‘[relgp ap ao19WIWIOD :ad4N0S , 


cOLO0'0 $68°L09‘LI L9T00°0 16L°67S “61 600°0 066°7LL‘LI a 
00L00°0 CEL IZE ‘HI 09700°0 6L7788°SI 600°0 [9p €Sp'rl II 
96900°0 787 OLL‘EI $$700'°0 0S6°6L7'SI 600°0 €vL'006°€1 Ol 
€1900°0 p67°L99°E1 S€700°0 SLO'6ST‘ST 800°0 601 €LL‘€I 6 
90900°0 ZIE 06S ‘EI €£700'0 169°€L0°ST 800°0 STE 169°ET 8 
€L900°0 rlo7ss‘€l 0VC00'0 LS6€9E'ST 600°0 $78'096‘EI L 
€L900°0 L66 0ZE‘FI 0vz00'0 O€I'r8s‘cl 600°0 pre ZEr' rl 9 
877000 068°76I ‘tI 6L¢00 0 6£0°@PL‘SI 900°0 O€S*L9T‘FI S 
9L900'0 760°9SS ‘EI €vc00°0 LEL SE0'ST 600°0 IT¢€°999°€T Vv 
70900°0 008°080‘€I €£700°0 $9 80S‘rI 800°0 88LLLI‘€! € 
S000 IS9°LS8‘OI 9L700'°0 19L°7r0‘TI 010°0 pLe'6s6 ‘01 C 
€$L00°0 SPS OEO'TT vL700°0 67S VET TI 010°0 ELO' PET TT I 8861 
$éS00°0 L98°€9T OT 1vc00°0 8h 876°LT L00°0 LSL'697'91 cl 
L6S00°0 SOE EST ET L7CO00'0 OP7 E€L‘vI 800°0 trl O8E El IT 
76S00°0 068°799°EI L7c00°0 60r 9ST ‘ST 800°0 678 '09L ‘EI Ol 
6$900°0 881° 77S ‘ZI €€700°0 786'888°E1 600°0 6€7 99°71 6 
LLS00°0 9@P'8r9°TI L7C00'0 866°8Z0'FI 800°0 961° 87L ‘ZI 8 
$9100°0 LS0°8S0°€I 99010°0 Ore E8r'rl €c0'0 ply’ Sl7'El yk 
98L00°0 8Ip 00S*EI L8700°0 $86 €L6'F1 T10°0 pL7'809°€1 wy 
€9800'0 SOL*S8E‘ET €vc00'0 SplOSs'rI c10'0 per 80s ‘El g 
€S900'0 106°LLL‘Z1 $€700°0 $09°7LI ‘tI 600°0 err’ L98‘Z1 v 
v8S00'0 O79 LIV TI 0€700°0 6r8°€99°TI 800°0 79T'C6P‘TT € 
L€L00°0 807’ 898°6 19¢00°0 61€°SP6 ‘OI 010°0 SOI 1S6°6 c 
16800°0 9S56°99T ‘OI LS€00°0 9L9°OLTTT T10°0 ETL ILZ‘O1 I L861 
0L900°0 916'S9E‘FI ¢1700°0 1S6°€€6'ST 600°0 OLI'6Lr‘rI GG 
LVLO0'0 €SL°L60°TI OVZ00'0 617 SIP El 0100 86r' 10771 Il 
LyLO0'0 SIZ 601 ‘ZI S€c00'0 76 OEP'ET 0100 Sv8°807 71 Or 
0L900°0 L87' 19p‘TT C0000 €87°ZIL ‘TI 600°0 L6E OPS ‘TT 6 
€vL00°0 L86°€8L‘TT c€7c00 0 $07 OLO'ET 010°0 Lys°998°TT 8 
0VL00°0 Z00°698' TT €£c00'0 00S POT “EI 010°0 806 0r6'TT L 
86S00°0 S8EPLL'TI 707000 9S5°6S0°EI 800°0 pST978°TT 9 
$0900°0 9F0'Pr9°TZI ¢0C00'0 6€1'PZ0'FI 800°0 801°S69°7I1 S 
v1900°0 ZEO'S6S‘TT 90700°0 97909871 800°0 9€6 LEN‘ TT v 
€7900'0 TEO'SLs ‘Ol L0C00°0 €67 6ZL‘TI 800°0 7$6'°609'0I ie 
60L00°0 LL7@ 1776 ¥cc00'0 LLEECOOI 600°0 6L7 6076 G 
91TL00°0 L8LIEL‘6 1@c00°0 600°76L‘0I 600°0 ELE €SL‘6 I 9861 
€7900°0 €S8'P87'El 88100°0 168° PEL ‘rl 800°0 887 O0E*ET cl 
80800°0 peo’ 7E6 IT 8S700°0 TIP VET ET 0100 S6r'Se6 il I 
60800°0 Be baeeren 9S700°0 969° Lrr'Z1 0100 USCVe LI OI 
87L00°0 €LO' PSE ‘Ol $0700 '0 917 P8r' IT 600°0 Ors 9EE'OI 6 
97L00'0 60€ 6IE TI 90700°0 808°PSS‘ZI 600°0 969° 687° TT 8 
€7900°0 999°Sr8'0I v8100°0 L9v°670°TI1 800°0 SSL'OI8‘OI il 
Lv900°0 €08°80I‘TT 68100°0 9@EIZE‘TI 800°0 L8v°L90‘TT 9 
OLS00°0 9LS°SO8*TT 86100°0 IST'760°E1 LO00°0 6S9°€9L'TI Ss 
95900°0 p67 98S ‘OI 00700°0 SSL IPL TT 800°0 Spl Ips‘Ol Vv 
96700°0 OPT IPl‘Ol €£C00'0 8r0'8r7'TT 900°0 S8r° LOT ‘OI € 
$9900°0 1$6°67h'8 01700°0 8L0'°0S€°6 800°0 08 06E°8 c 
L9900°0 P8E EELS 017000 0£€9°989°6 800°0 899°689°8 I S86l 
(4) AD 1¢ Gene) ’9 «(MAO mae SIO aguuy 
syuevpuodsallod AD 19 ‘(SIe[[Op op SUOTT[IU US) 
sagisnfe sinajea sap 32 S,76 ep AINA NP suUONeUINSA ‘[Ie]gp Ip IOIOWIUIOD JJ INS saffonsuau suOTeUINSY 
¢ nes[qey 
aBeuuojle}9,p sjapow un,p uoljewisy :jolue7 jo uel Ost 


-I9YSl{ Ip 9poyjew ey] ‘aduiaxd 390 suep ‘anb 13}e}]suod ap 
JUBSSI19}UT 1S9 [J *$900'0 9P AD UN soak ‘9[0G'0 B BJeB9 189 g 19 
JenIUI UONeUMsa,] 9p JUSWE[qQISUAS sYyDOI1ddel as gf ap a]BUT] 
AW Op uoneUwnss,7J “ayapow np somgueied sap AW np 
SUOTJBUIIJSO SO] JO[NITVO B XNIP $9jNO} JUDAIIS *¢ UOTINS P| 
suep uolsonb 939 & [I JUOP ‘dAISSDONS UONLIDII,p I|pOyJUI 
Re] 19 UOSYdeYy-UOIMIN-JOYSIY ap spoyjow ey ¢ sIed 
g 0v,dwio1 e uo] anb soide ‘(p"¢) op opie. & agqnoyeo 1s9 
9 Sotjowered op INd9}09A Np I[eI}IUI UONeUWINS3 J *7916'0 
= 9 4so ‘(z°¢€) soide.p ‘Jme19qI snssad01d 9] nod g 
op IeNIUI UONeUINSS,T ‘sINd1eUIpPIO-oO1DIW INod ssnYVD 
uoneUWeIsoId ap osesuR] o] SUPP d3IPEl JWIYWIOS[e uN 
Jed $91nd9Xx9d JUOS d[dWIOxd 9130U INOd smnbal spnoyed saT 
“(L861 Is[oqRiL 39 
Jowy| [IH ‘oydwoxoa red ‘I10A) sonbi109y} Sinope Soy stewie! 
yeuuod ou uO Nbsind ojgnbus.| ap saguuOp sap apIe,] & 
SOOUBLIVAOD $39 1d SIDUBTIVA $9D JOWIIS pp ‘oseUUOTeI9 Ud 
*JUVINOD }S9 [] “SOOULTIVAOD SdP 19 SIOULLIVA SOP $JULISISUOD 
SINDIJCWITISS SOP JUDIOS A JA NP SUOBUITSO Soy JOTNOTes nod 
So9sTIIN UOTeWIsd,p suOTIeNbe say anb iyyns [I ‘apergugs 
d[391 UA “SONUUOD JUOS SIDUBIIBAOD Jd SOOUBIICA S9d anb 
asoddns 151 9juasoid sJapow oJ ‘JUepuddday ‘atpuojoidde 
UOIxd]Jol ouUN suvs dIPUOda nod ou UO aTjonbery] ke ‘aTIOIJJIp 
uonsonb oun jso,d {SenuUOdUT JUOS ajgnbuUd | op suOT}eUIT]SO 
SdP SIOUKIILAOD SI] 19 SOOUBTIVA So] aNDSIO] [I-]-9Ate Nb 
:OJUBSSIIDJUI UOTJSONH uN YAg[NOS & saijiqie sap uA 


£9€L0 OV LOT8°0 8C 86L8'0 91 9976'0 Vv 


4 4 4 4 
(1) 4S aseleooq Cae aseyeoog (1) «9 asejesoq (1) «9 aseleoog 


(saselesap Lp Inod sgnojed) 
[I¥19P 9p IOIOWIUIODS IJ INS soffensuouUr 
SUOTIVUIISO Soy Inod (¥),0 S9SIAI 
SJeWIxOIdde UONRI9IIONOING .P SJUdIOIJJ9OD 


Z neaqey 


"SQ][NU JUOS [Ie}JOp IP IdIOWIUIOS 9] 
INS SaTJONUUL SUOTILUIT]S9 SOP S9OULLIVAOD Sa] anb ssoddns 
SUOAB SNOU ‘a[CWIdx9 31]0U ap SUTOSAaQ Sa] Inod ‘juanbgsuos 
Jed ‘11U91q0 So] Inod spnjg oun jIeIpNe} [I ‘SoouRIIeAOD Sap 
SUOTIVUIN]SO SI] d1JJeUUOD op sed JUd}JOULIOd ou aJanbud.p 
Sd99UUOP Sop JUIWOIIVI] ap sayeulIOU sUOT}eIOdO Say ‘IO 


6Zl 


“Q][NU UOU JSd SDUBIIBAOD INI] ‘s}JUepUsdgpuT sed jUOS OU 
Inb SuUO]T[MULYS9 Sap Ins JUdSOdaI [Ie]9p Ip 9DIJOWIWIOD 9] INS 
SOT[ONUUL SUONCUINSS So] SUIWIOD “dIINe | op UN | JUOWUWep 
-UdA9PUI S911] 919 UO [IeJOp op dIOUIWIOD J] Ins s]Jonuue 
12 dJensusur sajgnbua sop suoj[wUueYyss say onb sored 
SO][NU JUOS SoT[ENUU Jd SdT[ONSUSU SUOTBUINSE So] 31]U9 
SQOUBLIVAOD SIT ‘aJQNbUd,.| 9p S9QUUOP Sap apIe,] & Jo[Nd 
-[e9 So] Np 9uOp & UO ‘sagITqnd sed jJUOs dU soJUBpUOdsaII09 
SOOURLIVA SaT ‘(JanuUe fonZoyeIed Ne €77Z-¢€9 ,U) [onUUL 
[[@19P op ddIOWIWIOD s9[NINWUI epeuLD onbuysnels op uoed 
-1[qnd e&] suep SUOTIEULITISA S90 IOANO] INdd UC “SR6I & SR6I 
saguue So] INOd JUSWANHIUN JUITeISTXd [Iv]OpP IP IDIOWIWIOD 
9] INS soTJONUUL SUOTIVUIT}SO Sap 9pNId,] op JUSWOU NY 
*sodAj-s]1e99 Soy Soave UOTBOT[dN[Nw Jed [relap op 
JOIOWIUIOD I] INS SITJONSUIW SUOTIVUITISS Sap S9DULTIBAOD 
Sd] JUSWIOANVWIXOIdde Jo[Nd[ed & IAIIS JUO SJUDIOIJJ9OO $Id 
‘saseleoap /p Inod sgstaos sJeWIXOIdde UONeII1I090INe ,p 
SJUDIOIJJaOD soy aUUOP Z NeIqQe} I] “UOTIL[IIIODOINe .p 
UONIUOJ &] OP 9]ULISISUOD UOTIVWIT]Sd 9UN JINpoid apoyo 
91199 ‘sanbl109gy} UONPIIIIOIOING ,P SJUdSIOIJJaO9 say mod 
091109 189 VIN V Iepoul 9] onb guuop jueiq “ney snd 
QUUONUDUI Pos aI] Op SWYILIOSE,] ap 19 spuUISd BJQpou np 
sonowelsed sap opie .| & S}UdUTLIOd saseleogp Satine Say sno} 
INod UONPIIIIOIOING Pp SJUSIOIJJIOS Sd] g[Nd[Vd ojIMsUd ke 
UOC ‘ANHIIOJYI UONLI9IIOIOING ,P JUITIDIJJIO9 JJ 19 QAIASGO 
UOML[IIIOIOING .P JUDIOIJJ9OD J] I1JUd $]IeD9 Sop so1Ied 
SOP IUIWOS PL] IUBSIWITUIU Ud S9AIBSGO SIUdIOIJJaO9 buts 
xne “(Q* TOT) VINA Joruuostes jreorydnynut sjgpow 
un 9isn[e & UE “S9AIISQO UOTILIIIIOIOINL ,P SJUIIOIJJoO9 
Sd] JOSIADI B IAIOS JUO SdTIQOW SOUUIAOUW & SOAISSIIBIIOING 
Sd][OIOAUWI9} SdrI9s Sap Inod sanbi109y} UOTeIII109N0INe ,p 
SJUSTIOLJJoOd ap [NoTed af Anod (¢/6]) POS TJIJAJ ap swWYyIWIOSTe 
un. Nb ISUIe SOITVUIPIO S91IV S9IPUIOW Sop dpoyjoUl eT 


€96'0 v160 8160 060 0L6'0 (7) 9 


ral 6 9 € I ¥ aseyeogad 


[feJap op ddJOWIUIOD 9] ANS 
sayjonsusw suONeUI}sa soy Inod 
(7) ¢ sjneurxoidde uonea1090InNe ,p SIUdTIOTJJa0D 


[ neaqe 


*T nes[qe} a] suep JuoINSTy ‘()d 
IIIP-B-1S9,9 ‘UOTR[9IIOIOING Pp (SUIAOW) SJUSIOIJJ9O9 sag 
“[IB1Op Ip IDIOWIUIOD JJ ANS SO[[ONSUIW SUOTIVUWTISO So] 9.1]Ud 
UOTIL9IIOIOING ,_p SJUDSIOIJJo09 say Inod uonewrxoidde .p 
IAJOS & (SJUSUWIBIIPIW 19 SUOSSIOG ‘S]UDWITe sop sort} 
-SNPUT) SOLIISNPUI Sap ddA} UONOIJISSE[D LI IP YO Bpod np jo 
OLIVIUQO,] 9P IOUIAOI B] 9p S99WIOJ $9}e14S Say Inod [Ie1ap 
IP VDIIUIWIOD JJ ANS SOTONSUIT SUOTILUITJSS Sd] 9.1]Ud UOTIL] 
-91IODOING .P SJUITOIJJ9OO Sap SUONUIT]Sad Sap sUUDAOUW BT 
“epeUueD Np ssoulAold simaisnyid suep 3}e.1)s ap Sd11OS SIO) 
Inod Z|] 196 ‘9 ‘¢€ ‘[ Sade[eogp xNe UONRI9IIOIOINV ,p S}JUdIO 
-IJJ909 SOP SIQUITISA SINITVA SI] 9[NITed JUO (986I) XNOIIDH 
19 NO[SOIIPTH “[IW19P sp IdIJOWIUIOD J] ANS So[[ONsUdWI Saou 
-UOP Sop INS JUBPUO]J ag ‘sa[foNsUsU SUONPUIT}SO So] 91] U9 


66] siquedsep ‘ajenbua,.p senbiuyos | 


UONL]PIIOIOING _P SJUIIOIJJ9OO Sd] IOUTWIID}9p ap sd o[duaxa 
399 dyOdWIOS aonb a][NdIJJIp s1INe SU) “SRG IIQuUIdD9p 
B $86] JotAuel ap aporiad ey] Ins Jud}I0d sagstIn sagquUOp 
SYT “SO9STADI SI[JONSUSW SUOTIVUINSS Sop SDURLIVA PB] Op 
uonewrxoidde sun Jajnoyeo nod saiostaoid SuUOTeWIT}Sa sap 
AO S9Pp SIAIAS SSUIWOS Snou snou ‘sayqiuodsip sed juUOs ou 
SO9SIADI SUOTJVUITISS SOP AD SI] PWIWIOD *(S21N1q) sogsi~eu 
-UOSIVSIP UOU SIVUI SI9STAZI SUONLUINISS SI] 9SI[IIN SUOAR 
snou ‘jins nb a[dulexa | SUB “SO9STAII SUOTIVUIN]SA Sat 19 
SOILOSIAOIAC SUOTIVUIT}SS SIT ITOARS & ‘[IVJOP 9p IdIOWIUWIOD 
J] ANS Sd[[ONSUSW SUOTILUINSI,P S9TIOS9}VI XNIP 9)SIXO [] 
‘(jansusw ‘ansoyeyed ne COO-€9 oU) [Ielep ap ddIOWIWIOD 99[N} 
-1]UI epeueD onbuysneis op uoNeoryqnd ev] suep JUdANO] as 
sJUepUOdssII09 (AD) UONIIVA Op SJUSTOTJJIOO Soy 19 [IeJ9p 
dP IIIWIWOD I] INS Sd[[ONSUSW SUOTIVUITISO Sa] “[1e19p op 
OIOWIWIOD J] INs epeuRD onbysneis onqdajjo nb sojjanuue 
19 SoT[JONSUdW soJgnbua sap JUIUUIIA SaguUOP S90 ‘epeuRD 
Ne [Iv]gp 9p IdJOWIWIOD a] INS sogt{qnd soguUOPp sap dsI| 
-17n nb ajdwioxe un suojuasgid snou ‘UOTIDaS 93109 SURG 


NOILVOIIddV ‘9 


ll 


0 ,2A9 = YW = VO 


‘0 ,21,0 = SB 


‘4,0 + {Azo = YO 


B JUSUIWIVI 9S JOYS ap uONeW 
-IOJUI,P Id1NVUW PJ Ip SJUIUIITO Say ‘AIOTUBU SUI BI OG 


“SON|NOA SUOTJVUINSA Sa] 11U9}qQO InOd jUdUIIA 
-Issadons suonenbe sad dipnosel Op UO “WWaWaATIedsal 


‘once. li aeZavel= (O)sgie «9 
i) 
(2,2°4,q + 4°49) 
(A) 2%4.0 + 27479) = (9)+0 = «0 


B luasInp9l as “(¢"¢) Ud Io (p"€) Us sTULJ9p “g 
2p 19 OP AW Op Sinaj}euyso soy ‘JatpNosed seo 90 suep 
‘g[duloxe eg ‘suonenbs say suepg = "244 = 774 UeNIN 
-SQNS Ud f 19 € SUOTIDIS Sap S}eI[NSEI So] SUBP JUSOSURYS 
uN JIOA jnod UGC ‘d]URpUddapUI USK] ap S9JT] JUOS SfonuUe 
19 SjONUUe-eIJUT SUOT[MURYDSE So] onbsio] osepuos Ied 
Sd}QNDU S3] SUBP JUSWI[EULIOU 99AJOSQO 1Sd UOTIENIIS 9319D 
(0 = "4 = VA = (GD) AOD **p-B-"9) S9]91109 UOU 
JUOS g 19 D SINIIII,P $1N9}99A $3] NO JoT[NOWIed sed o] sUep 
JJapow np sonowesed sap suUL[qWISsIeIA Op WINWIXeW 
3] Jed UOeUINSS | SUOUTWIeXd SNOU ‘UOTINIS 93199 sue 


0 = “4 ANOSUOT 
AONVIGWNASIVUA AG WAWIXVAN 
Ad AGOHLAW VI UVd NOILVWILSA “Ss 


eBeuuoyeje,p ajepow un,p uolewsy :jalue7 jo URI 


*‘JUDWOATIOOdSaI 
(€"p) Us 10 (p°7) Us saTUTjJ9p juos “ITZ ya | nO 


a) “a 50d = (2)A09 


UuOISsoIdxd | 
Jed sIuljap 1sa ‘sofqeliea sinoisn{d e& d}INpel s91U99 
a[eWIOU UONNQLISIpP k] ap s11O9YI LP] soide.p ‘2 sagisnfe 
So][ONUUL SINICA S9P S9DULTIVAOD Sop Ide PY ‘dIINO U_ 


(p'p) *,V,_UV = (£)A0D 


uoIssoidxa | Jed o1uljop sa ¢ ap sonbijojdurAse 
SIDURTIVAOD SOP IdIIJVW LI ‘eI[Op spOYISUW! LT IST[IWN UO IS 
‘(e:"79) = Viso({] + uv) X UWdoLNeU RT ‘s0UApIAd 91N0} 
oq °,(9:,@) op sjuowy9 xne yioddel ied 4 ap un d1p10.p 
sayjatzed SdgALop Sop ddL1JeW BY OS *(€L6][ OVY ‘xa Jed 
“IIOA) B][ap 9pOyjgU ek] op opie | e Csagisnle sayjanuue-e1jUl 
SINI[VA Sap SonbI1OIdWIASe S9DULTIBAOD SI] Ja[NoTeo Jnad uO 
‘anua}qo Iso ;_ YJ S9OURTIBAOD ap ddLT]eW BT aNb stoj au, 


“clay BAL, Way — clay = Vecay 


(¢"p) 
SN ESS UT A) a Ma = Clay 
no 
‘ reE clay DS ae 
UB FUG — = (9°@)AOD 
(Z'r) 
Wicca = (9) eA 
‘CU = (Q)AOD 


SUOAR SNOU ‘SddII] VU 
sop uolIed op 91qQ938[e | 9p UIAOW Nv J SUOSIDAUI SNOU IS 


clay Cay 
(1'p) aia as) 


arurjgp isa (T + U) X (T + 4) dIpIO.p 
JOYS op UONSWIOJUI,p sdINIeU eT ‘JUaNbgsSUOD Ied 


de ee | 
-0 g = ae eae ee gC ch 
oe 7 oer 4 = O e UO 
Covi Ew 
sf) 
Je | 
qop aw eee pe Ce 
. / —* 4 = (6) 
gloat ae 
BL 1 


; OC OC 
Nahe ONG | eee la se EE 


(T)ur,0 


SUOISSIIAdXO So] Jed 
sIulap JUOS (('7) U] 9p XNdp 2IPJO ,p Soyfansed sagALigp Sap 
SOATTeSOU SadUBIOASA $3] *P-B-"D) Y Op SJUIWII9 SIT “9 19 © 9p 
AW Op Sind} eUut}sa Sap S9SULIIVAOD Sap [NI]vd a] p1Oge.p 
JNO} SUOIIPISUOD “BI[9P 9pOYJIUI BI 9p USAOU NK Sag[NI[VO 
juUOS sogisnfe sayjanuue-eIjJUI Jo Soy[JanuUe SINa[eA sap 
sonbijoJdWiAse SddULLIVAOD SIT “Y Jed a9]0Ugp “1OYST{ ap 
UONCULIOJUL P IOLIJVU B] JUBSIOAUT Ud OINGIN Up senowesed 
Sop AW Up sinajewiss sop sanbrojduiAse saoueiseaod 
Sap SINWIOJ Sd] SUOSSI[GQRI9 SNOU ‘UOTIDIS 9}]99 SUB 


SUNALVWILSA SHG SHONVIAVAOD ‘PF 


Od red g Jueseiduial ud (p'¢) uoTIenbd,| 
op opie] & Imod gyenmul uoNeUNsea oun I[qei9 Ined UE 


II 


ap: a Ca?”'4d),2|/|4a pals eG ye 


(L'¢) 


(G)-o )L+-o ] = 


°¢ 


ll 


g[NWIOF BT 9p UaAOW ne g mod 
dTEUIUI UONUIT}SO oUN II]QeI19 InNod UO ‘(9'¢) SUBp 2 Ied OG 
sovjdwiai uo Is }19 OG = (2)qanb oo ap ajdwiod UIT} UO] IS 


aa KO 
= (,M)A0D = 5A 
VAd ad” Ad 
no 
(9°) lovee (AO Ox led CH)! Oxi @ 


UOTSSOIdx9 ,| 
Jed tuljgp duop 1s2 J 9p AINA. T ",(,9:,(0@) at at 
12, (,0:,(0@) = 2x *,C (0d — 2):,(4d)) = .m no 


Aa alr 9 2x = mM 


JIMS JUIUWIOD (€°Z) IJ9POW I] SUOATIDIII 
‘Og suosip ‘g inod ayentul UONeUTsSd oUN IITQeI9,p UV 


09 © ap afer uoneunsy 


‘Od = 2 sogisnle 

So[JaNnuUe SINITeA Sat 19 OF = sooisnfe So[JONUUL-BIJUI 

SINI[VA S3] IOUTUTIOIOp nad uo ‘Q]QpowW np soijoureied 
Sop AWN Np suoneUuitjss soy JIVUUOD UO,| anb sIoj su 

*Q0U93.19AU09 

OP ISSIHIA INV] JOIII9A ap Inq If sUBpP Sdpoy}ew xnap sao 

SUOIJDIVAWIOD SNOU “9 UONDS B] SUBC] “SUUUJLIOS] .p a1uas 99 

INOd 9]UZ] $31] JUIWITEUIPIO 1S9 IDUdISIOAUOD PJ “JURpUadaD 


Lh) 


‘ronbrydde e aploey jso oT] nb jsa uosydey-uOoIMINY-JOUST op 
spoujow eT v LOdde Ied spoUIaW! 93199 ap aseIULAL TJ “duds 
-Iaauood eB nbsnl (¢°¢) 19 (p' ¢) SUONeNbs say JUDWIDATSSIDONS 
JueINIvS Ud J 9p 19 OP AW Np suONVUINSa say JUdTIGO UD 


D 


iar | eg 4 ne 


no 
(SG leis Ola 4e 
[Coa - 2),%4% — 4)12%1,0] = (og = 9 


IUTJOp 189 ‘@ dP UONIUO}F 9UIWIOD ‘Ff 9p INsd]eWINSI | 
*(€°€) IP UOTSS9IdXd B9PUOIIS LV] SUOATOSII SNOU IS ‘OUIQU 9q 


(Pie aay ox ex AEX) "or =16 


Tulj9p 
1S ‘ dp UOTIOUOJ OWIUIOD *@ OP ANd} eUIT}S9 | “(€°€) 9p UOIS 
-Sd1dxo d1QIWUaId B] SUOATOSII SNOU IS *(¢°¢) UONeUITISS Pp 
SUOTIENDD Sd] JUIWIIAISSIOONS IIPNOSd1 dp 3Sd sJapow np 
sanouered sap AINA So] Jopnoyed op sigue o1]Ne dU) 

‘uosydey-uOIMIN-JOYSTy ap 
dpoyjow LT op UOTedT[ddv | & a1lessad9U 9919dS9 IDYSI op 
UONCWIOJUL,P IIILUW LB] Ip SJUIWIYI9 Sd] AUUOP fF UOTIOIS 
BT] “SUONVUITISS Soy JayNoyeo IMod (A9ySTy Op , UOTISTII] 
-d81ED IP UOTIDUOJ KT 9p,, spoyow sojadde issne) uosydey 
-UOIMIN-JOYSIY Ip sNUUOS UdIQ IPOYIIW ke] SUIUIOD 
dATIVIO] IPOYIOW 9uN & I1IN0d91 9UOp Inad UD ‘J 9p 1a 
dp SINIJVWINSS Sd] INOd d]JawWIOJ UOTSSdIdxd,.p 11u91qQ0 Inad 
ou UO Nb jd JouIsa B SatjoWeIed xne Jioddei Jed samesury 
uoU JUOS SuOTJENbE sad aonb 13]0U ap Issne JUSTAUOD I] “g 
19 @ SINDINIA SAP S9JULISISUOD SUOTIVUITISS Sop JUOIOUUOP 
suotjenbs so] ‘sojue}sIsuod SUOTIBUINSA Sos op oun Jed 
g0e[dulos 1S9 snssop-1d suoT]eNbs say suep 4 Is dWOWI ‘Jp 
juoswonny 92x = (M)qanb nainod sajueisisuod sautoes 
sop ‘yuanbgsuos sed ‘JUO 3d O19Z SIDA JUABIDAUOD (€"¢) 
suonenbg sa] anb a1J0s ap ‘m ap sed yuapuadgp ou ,_ 4 OX 
19 ,_A Sy anb 19]0U ap JULSSII9IUT JSd [] “UONPUWIOJUT,| ap 
aNA 9p JUIOd Np SagsTeIq UOU 1UOS SaT[2 19 (996) BQuUIepOH 
op SUdS NY UONLUWIT]sa,p sUOTIeNbD9 sap 1UOS SNssap-1d SUOT 
-enba say ‘(¢°Z) aJapow aj uoyas @ “XY = (m)q onbsing 


ge 
0 = (O° = Wye Ox = 
ae Hess Lac avin ae aI 
(€"¢€) 
ee 
0 = (02x — ),_A EX = 
8 : (7) ule 


SUOAB SNOU ‘OI9Z B [eS JeI[NSI1 a] suOsOd 
SnOU IS Jd JUSWIAATIDOdSaI J & 10 @ & WOddel Ied (7) Uy 
op UN SIPIO.p sayfased sagaAliap Say SUOTNDTed snou IS 
“INUAS He} UI,S UIOSSQ JJ IS OND UOTJOUNSIP eT] SUOIOJ Ud,U 
SNOU Jd SOUWIQUI So] JUOS J[apoU! Np saijoweIed sop OOW 
SOP SINDIVUITISA SIT 19 AJA NP SANIIeWIT}Sd Soy ‘Adt~NoVIed 
ud sJapowl 99 INdd ‘(7’¢€) O anbneipenb ours} 3] JUeSTU 
-TUIWW Ud S9UQU Ne JUdTADI IND 99 ‘no (7 °¢) anbiury eso] 


66] siqueosp ‘ajenbue,p sanbiuyoo | 


JOULIQGUIDSIVIA OP UOTIOUOJ BI JURSIWITxeW Ud (NUUOD 4 
asoddns uo, Is) 9 19 @ BJapoul Np sogWeIed sap sduR]q 
-WOSIRIA OP UIMNUIXPUI NP SUOTILUITSA So] ITUd}QO Jned UG 


pi) 
(z€) (02x — 4), A,(0°8X — 4) =O 
no 
(1'€) 
sees |.A ile (27)u] ———— — = (7) UI 
I I (uw + u) 


d11199,$ nod onbrwyy 
-B30[ 9OUL[QUIDSIVIA Op UOTIOUOJ &[ ‘OWA 2] JUeAINS 


AONV TEANASIVUA AG WAAWIXVAN 
Nd AGOHLAW VT YVd NOILVWILSH *¢ 


“AW Sop (soourtiea say ‘ouop ‘30) 
JOYST{ Op UONLULIOJUT,p 9d1IJBU B] 11U91qG0 nod aonb sires 
-S909U JS9,U g 19 D OP II[EUWLIOU PB] JUBUIIDUOD asgy}OdAY,,| 
‘juonbgsuod seg ‘soauesed sowigul sap (QO) 9stfes19ues 
S911eD SOIPUIOUW Sop INdJeWINSa | e onDNUAp! 3sa J op 19 O Op 
(AW) d0UP QUIASIeIA Op WINWIXPUL Np INd}eUIT}Sd | ‘AJ@pOul 
90 Inod ‘anb d}uvAINS UOTID9S BI SUBP IIOA SUOT[e SNON 
0 4 44 = 94 = (G‘v)AO_D onb atjusis nb 90 ‘sgja1109 
JUOS g jd VD ‘[e19UdS Sed a] SUepP ‘sn{d oq *(774‘O)NW ~ 
10 ("4‘0)NW ~ » anb 92][9} a[JauUOTsUdUIpyNw 
dTeWIOU UOTNLISIp ouN JUDAINS g 19 V ABeUUOT[NUPYSE ,p 
SINIIII,P $IN9199A Sat onb ssoddns uC “d1le1UOd sed J] 
suep CQ & 9[e99 19 7 7 INOd | & a[VS9 JdIeOIpUI UOTOUOJ 
gun juejs “Zp ja guidoidde s1pi0,p sjnu so1yewW oun no 
IN9199A UN JUPI19 — ‘YU dIPIO,p 9}1UN JdLIJeWI oUN JULIO “7 


(p°Z) 


22D) = “,(,4:,0) =n AER Bog OT 


Sh 0) OX 0 8) SOx” 4 Cartny ary 


no 


‘n+ @7Y + 99°V 
(€°Z) 


n+@%x =m 


dWIIOJ BT sNOS 9WITIdx991 9499 Jnad ‘(7°Z) 19 ([°Z) suON 


-enbe soy red tuyjep ‘OIA 971 7, (“9 *"* “9 “'8) = © 
19 Soe] eee “cq ‘Iq) — q a(e) Ceee ‘Cy ‘Ip) = D 
2 lea 6 evoke Soy 2l2y. — > Sa (iG Cae 6 ‘TH ‘I¢) 2479 


SOUUOJOD SINIIOIA SI] SUOSSTUTJ9P ‘UIOT Snyd JoT[e,p JURAY 
“SEAT IPpe 
‘sIMmoIId Soy stew Jeodnynut iso steiq af jonboy, suep 
‘(a}XIW) spliqAy odA} ap dJapOur UN 4Sd SNssop-1d JQPOW IT] 
"quowaAtjoodsol £2 e 30/4 & SagYoe}eI ASeUUOT[MNULYD9 ,_p 
sIndisio say quos 4g ja ’v ja “A B QYDeNLI JULISUOD sTeIq op 


abeuuolej9,p ajepow uN,p uOeWISy :jalue7 Je URI 


(nuuosUT) d1}9WIeIed UN jsa Ff ‘axIJ JoONUUL-eIJUT (NUUODUT) 
anguiesed 3] 189 ’g ‘satjonuue saporied say jo sayjanuue-esjUr 
Sapolad sa] JUSWIDATIOIdSaI JUSUBISOP J 19 7 S9OIPUI Say NO 


‘Loe 
(72) eee reg og Kee 22 


UOTRIAI PT & 
juapuods1 2 sagsteiq uoU safjonuue suoNeUIIsa so] anb 10 


(ire); Tp pase aes Bs. DO Og = 9h 


uoneyal e] & JWapuods. ’¢ sagsteiq soyfonuue-eIJUI sUOTIeUI 
-I1s9 say aonb asoddns sapoul a_g *snossap-1o tUljap (OWA) 
jueIsUuOd JreoTTdN[NwW sieiq e s[apoul ay gsodoid juo 
(0661 ‘6861) 2J44 19 [atue’T ‘aseuuojejs,p a1gNeW Ua sanb 
-TWI0U0D9 Sajgnbus sap ssduasIXo xne dIpuodal ap UY 


(OWSW) LNV.LSNOO 
AILVOIIdILIOW SIVIA V ATHGOW °7 


‘epeuey ne [Iel9p op 
JOIIWIWIOD JJ INS epeueD snbiste1¢ Jed sagijqnd ss9uuop 
Sop SUOAJIS SNOU SNoU ‘a[dWexd ,p 911) Y ‘soojsnfe sina[eA 
Sop 10 IJQPOUW! Np sojawWeIed sap sInayeunyss sop sonbi10} 
-dWASt SddURTIVAOD So] Inod s9ULJOF oNbINATeue dUIOJ Ud 
SUOISS9IGX9 So] SUOUUOP snou ‘yp UOTI9aS BP] SUB “a;apO 
np sojourered sop (A JA) SOUR[QUWASIVIA Op WINWIIxeU np 
SUONPUINSS Sof JopNoyed ap }Ud}jJ9WLIEd nb sj17e19}1 snssad01d 
xnop suoIpNy9 snou ‘ajInsuq “dJUPAINS UOT}OIS eB] suURp 
JLID9p Jsd UOTSONb Ud sJ9pOW dT (1661) Jotue’T 19 Ue 
ap woddel np jusidsul;s sjelnsal soy {(A JA) DOURTQUIASTeIA 
op WNWIxeu np spoyjew ev] Jed ofA 9 [oIUeT op sJapouwl 
np somoguesed soy IOWINSd,p 18d 9[dIAV 399 ap jof[qo,T 
*So]JONUUL-CIJUI SUONPUIT}Sd So] SUBP JULISUOD JNIppe 
sIeiq UN, p 90Ud)sIxo,| osoddns inb ssvuuoy[ei9 .p spoyjow 
aun 9gsodoid quo ([66]) Winseq 19 91}90[0YD “a1jne | B o][a1 
-OdUI9} S1I9S 9UN Pp JOLIVA Jnad soyjonuue-eIJUI SUOTVUIT]SS 
xne 9yde}1eI SIeIq Np o1njeU eT ‘sed juOs 9] dU INb saqj9o 19 
a3ePUOS ap oseq BI SUBp SasNOUI JUOS INb sastidadus say nod 
QUWIQUI 9] 1S 91INe | & 9POLIod 9uN.p s9IpNId d[qeLIeA e| op 
singe sap uskow Jodde a] anb issne onbydumt asoyjodAy 
91799 ‘o1yne | B sQUUR OUN,Pp Nod $dJ} SLBA aSeq 93199 Inod 
JUIWIDIQUIOUYP-SNOS dp xNv} JJ IS BIIP-B-1S9,9 ‘aTquis JUSWIIAT] 
-B[A1 ]Sd OSBPUOS dp aseq Lk] 9p INO e asIW ap ddDUaNbII{ ey] 
Is onbye1d BY SUBP LIDIJLIDA 9S JULISUOD JIedTTdN[NUI sTeIq 
UN_,p d0U9)STX9,[ op ssayJOdAY TJ “UOT[MUeYSS UN INs sogpUuoy 
SUOTJEUWITISA SOP JUOS SOUIOJ UOU SaigdoJ-saguuOp saj anb 
SIPUY} (S][NU DOULLIVA B SUOTJELUT]SO Sop “Pp-B-"d) JUWASUIIII 
UN_.P SddII] SUOTIVUINSS SOP 9DUSIINIDO [| US JUOS SOWIIJ 
Salgdoi-saguuop say] “(SOWIaJ UOU SsatgddI 9p Jd SOUIOJ 
Soioda1 ap BURNOUT UN *p-B-"d) Sd}XTU Sa1gdaI-SoQUUOp IOAv 
JURISUOD JBOT[dH[NW steiq ve sseUUO[eI9,p IJapowW uN,p 
JOUPQUIASICIA Op WUNUITXPU Np SUONBUNSO soy Jopnopes snod 
sWYIWIOS]e UN TUTJop IUO (166) UIA Jo JoruRT ‘onbrumyys 
-B30] UONPUIOJSULI] JUN & d[9POUW 9d STUINOS I1OAR sgide 
d[2poul np soijguIeled sap sUOTeUIT}sa say JopNoTeo Inod 
DOW Sep e109} BP] ap os as Inane, TJ ‘ssaneoydypnw 
JUOS SINIIIO Sd] ISsne STeU STeIG 9] JUDWTNes UOU Jenbe| 


9Zt 


“epeUueD ‘9.LO VIN ‘OURO ‘BMeNC ‘epeURD onbusneis ‘sayeloos sajgnbua,p SApoOyIeW Sap UOISIAIC ‘JatUeT PUPULION Jo URI “HA ZL] | 


suep sjapour un asoddns 9119[0YD *(166T) UBT 19 JorUeT 
10 (7661) BNATOUD sed sgsodoid 919 JUO JURIsUOD Jeo 
-I][NUI STeIG B ISBUUOTLI9,p So[QPOU! SotINe,.q “NedAIU 9p 
Sd[[ONUUL-LIJUI SUOTIVUITISO So] SUBP JURIsUOD JNeOTdHy_NW 
(JURIA1) sTeIq UN,p 9dUd]STX9,|[ Issne ssoddns [|] ‘sjanuue 
SJUBYONBAIYS SUOT[MULYIE,P NO SJUIWISUdDdI BP JIOS 
JUdUUAIAOId saigdai saguuOp Sa] onbsi0] sst]WN 3439 ined 
19 SOTJONUUL Jd SdTJINUUL-LIJUI SUOTJBWIT]SS Sap aseUuUOTIN 
-UBYO9,P SIOURLIBAOD SAP 3}]ACWIOD 1UST} JQPOU ad “afQ@poul 
np solguieied sap (sojuepuodsaii0os sanbijojdwAse 
SODURTIVAOD S29] 19) (QO) SeST[eI9UIS S9IIVD SOIPUIOW So] 
Jed suOT]BUIIISS Soy Jopnoyed anod oxeydurod swyosye un 
d10QPI9 JUO S|] “NBIATU Op SaINSOUT So] INOd s1TegUI] UOU oseU 
-UO]e}9,p IJapow un gsodoid JUO (YG6I *6861) BJA 39 [otULT 
‘ney snjd sasuUONUsU sound] Say Jo9g]ddns dp uly 
"(0661 9F4A 39 [OTULT) ISfoqRIL 19 JOWW[[IH] 9p s[QPOu 9] 
anb saunde] SOW UWI Sd] SUIOWULIU 9]UdS91d d]]9 STEW SoT[I1 
-OdUId} Salas Sa] SUBpP sanbNeUWIIISAS S}OJ JO, Pp UONeSI[apOUl 
RP] Joulod a1UBLIeA 91100 °, UOMUDAIOIUI,,,p IJapow un 
Jed JIWINGV 2epow gJ Juese[dusl us Isjaqei [19 JOW] [IH 
ap syooidde | dtjIpow UO (686) Winsed Ie a}10;0UD 
“SO[[JONUUL-BIJUL SUOTBVUINSS Soy sUBP STeIq Np UOTIOeI) 
-Sqe IW} J][O ‘Soyfanuue Jo SaTfONUUB-BIJUI SUOTLUIT}SO Sop 
ISVUUO][NULYO9,p SIOUBLIVAOD Sap ajidwio0d suUdT] ayDoIdde 
91190 anb ualg *(9/6[ ‘sulyuor Jo xog ‘otduloxa Jed ‘110A) 
INWNYV epow un ims asodai mb ‘asvuuoyejs |, mod 
ayooidde a1ne oun gsodoid UO (786) IsfoqeiL 10 JOU 
“QSVUUOT[NUPYIE,p INd1I19,[ B SagsSOdxa ouOp 
JUOS Jo osepuUOs Jed sojgnbua,p JUsUUSIAOId suOoT]eUTIsSS 
So] ‘a[BINUaS d[S01 UG “aseUUOT[MUeYI,p India suNONe 
JUSULIOJUII IU SOTJONUUL Jd SAT[ONUUL-LIJUI SUOTJVAIISQO So] 
anb J2 at1OJ Baye SYOIVU 9UN JINS SaT[aNUUe-eIJUI SUOT}BUIT}SO 
xne gyoe}el steiq af anb Juasoddns jus10qeyI9 sinaine sao 
anb sayapow say ‘JaJJo U_ *“sonbrurouodss sates sop yednyd 
B] OOAB SIDIJIIDA 9.119,p SdoUvY dp Nad $91] UO SINdINe So] 


juasod aonb sasayodAy saq “SdtOUSUBI] SJIJJO Sd] JDITAI.P 
ynq 3] suep JIedap op UOTIpUOD ev] sUTIddns [I a[janbey] 
Jed ‘uojuaq op UN dIpJO.p aJJauUOTIOdOId spoyjowi ve] ap 
ajuelieA oun asodoid ‘1n0} uos & ‘(pg6]) B9TOYD “onbiun 
a [o10dwW9} IIgs 9UN I9UUO[eId inod sapoyaW sinotsnyd 
osodoid ({ 6) uolusg ‘anbieipenb uorjestwrurw ap 39a 
-dadsiod oun sueq ‘sanbizo,ouolyo saligs sap aseuUoyele.p 
sopoylow sinoisnyd ajuassid onbiisnels sinqes9qy eT 

“SOSVIANO SOTINB.P 19 (SR6T *L861) SHOUD “(0661 *6861) AAA 
}9 [olUvT SUep 9SeUUO]LI9,| INS SogT[[eJap SUOISSNOSIp sap 
JOANOI] NId UGC *31NI19ANOD KP] 9p aNA ap JUIOd ne souNdey] 
ap nod juajuasaid sajyuepuodsd1109 asepUOS dap Saseq Sd] 
‘anbrjeid ey suep ‘anb ao1ed sagsteiq UOU SoTjonuUe SUOTIeUL 
-I1sd Say Jasoddns jnod uo ‘ayouvaal UA *SUOT[MUeYIE sap 
JUIWOYONVADYO Np asneod & sajuaJafjIp Sopolied ap suoneul 
-1]S9 So] InOd IsvUUOT[MULYII,P SIDUBIIVAOD Sap dAIISGO 
uO 1d saJURpUOdSdIIOD SayJaNUUv SUOTIVLUINSS sap dq[a0 
anb a9gaaq9 Sn{d JUSANOS jsd SdTJANUUL-VIJUI SUONBUITSA Sap 
DOURLIVA PB] Sd1]NO UW ‘satieyes sues sastidaiud sap ‘aseq 
91199 suep ‘d0UdSqe,| B 19 OSVPUOS Ap dseq P| SULP SasNoUT 
d.119 & JUdpPIe) Sastidd.14Us say[aanou sa] aonb yey ne aqenq 
-11]]8 1S9 JUIWIIIQUIOUNP-SNOS IT *d1NJIIANOD BI 9p ana ap 
JUIOd nv dsepUOS dp aseq KI AP SOUNDER] Sdp asnvo kv SIvIq 
UN JUSANOS JUSWIIJUdI Sd|[INUUL-BIJUI SUOTIVUIT]SD Sa] 
‘[IB1]OP IP IIIWIWIOD NP Sd[[aNSUdU SUOTICWIT}SS Sd] JOIOT| 
-OUIB B IIAIIS JUDANAC [1eJap IP IdJOWIWIOD J] INS sayjanuue 
SdJQNbuUd sap $3911] SUOTIVUITISS Sa] ‘a]duwiaxd ed *sayjanuue 
-BIJUI SUONVUITJSS SOP IOURLIVA PB] OP Ja STRIG Np UOTONpI 
oun Jed Juswoeigues Jinpe.1] as UOTeINdO 93190 ‘saiada1 
SUONBUIISO Sap osjjadde uo,] anb ja sayjanuue sajgnbua,.p 
$9911 SoJUBPUOUSdIIOD SUOTVUINSS Sd] UTZ 91190 B aSTTN 
UO ‘Sa][ONUUL-BIJUT SdIQNHUI Pp $9911] SUONCUWIT]S Sd] IOIOT 
-QUIE B JUIANOS $91] JUDAIIS ISVUUO[LI9, Pp S9POUJOW Sa] 


NOILOINGOULINI ‘I 


“ISVUUO][NULYOI ,P SINIIIO {SISI[VIQUIS S91IVI SdIPUIOW ‘sieIq B dJapow SsuONRTaIIODOINY :SqIO SLOW 


“epeULD Ne [IeJIp Ip IIOWIWOD J] ANS soatfqnd sssuUOp dp SUOAIOS SNOU sNoU ‘sapoyIeaUl Sd] 
JINSnN{fI NO *sogisnle SINI[VA Sap 19 SIQUUO]L)J9 SOTIVS Sap SONDIIOIAWASK SIOUBLIVAOD Sd] Jd SIDUBLIVA So] INOd ddULIOJ 
INDIIA[eUL SWIOJ Ud SUOTSSAIGXO Sd] ISSN’ SUOUUOP SNON “IULTQUIISILIA OP WNUWIXEW NP SUONPUIT}SA So] Jo[Nd[Vd ap 
JUBIJOULIOd SOANLIOM SOPOYIOW XNIP SUOUTWXd SNOU ‘d9ULIOJ aNbDIVATeUe IWWIOJ JUN SNOs dJapou! Np sa.nawueied sap 
JOURTQUWIDSIVIA IP UNUWIXPU NP SINIJEWINSd So] JOWTIdXS Inod JU UO SWIWOD “d][BUISIIO dLI9S B] B S9YOeIIeI OSeUUOTIN 
-UBYO9,P SINIIIO SP 19 STETG SOP 9IdWIOD JUdT) IJ9POW 9D *(N66T °6861) 9JAA 19 JolueT JUdIUdS9Id 9] oNb Ja) ‘aouLTquIAsS 
-IVJA OP WNUIXeW Np spoyjow ve] Jed s11edUT] UOU dSVUUO[LII,p IJ9POW UN, Pp UOTIVUIT}S9,| SP SBD J] SUOIDPISUOD SNON 


aWnsad 


(THINVT GNVWUON }°9 NVIW (HD ZVEt 


UOHvITTdde j9 IUBIQUIDSIBIA 
op UNWIXvU Np spoyjoul vy Jed juBjsUOd 
JOHvoydy[Nu stig & ssvuUO]e}9,P IQpow UN,p UOHeUINS| 


GLI 


epeuey anbijsijels 
CBI-GLL “dd ‘Z oU‘6L JOA 
€66| suquecap ‘ajenbue,p senbiuyoo | 


“99T-6PI “8 ‘SousuDIg }pILL{O 
{0 Jousnor *KaaiIns uone[ndod yusiINd *S*~A 94} WO elep 


AdAINS d[AWes JO SUT[OPOW Sotios SWI (7661) “AU ‘WATILL 


‘9L0 WIM ‘OleIUO ‘eEMeENO 

‘epeuey onbisieis ‘onsojejeo ne 97¢-TL oN ‘epeued np 

aatjoe uoNendod ey] ins ajgnbua,| ap satBoTOpouIaW (0661) 
‘d “VCAVW 2 “O'f SONIEINVD “Cf “Maud “dW SHONIS 

“P8-EL “6 ‘SOUSIDIS JIWM0U0IT 

pup ssauisng fo ]DUANOL *SIN{eA PUL[WAIL] JO JUDUISSasse 9U} 

0} uoTjeordde YUM sUBOW vdIe-[[eWS IO} SIO]eWII}SO 
MOU SWOS (1661) ‘INO ‘GUWVNUVE ? “dd ‘NNVWY asd ddd 


“6PT-6CT ‘OI ‘azanbua,p sanbiuyra J “SayesiaAeJ} Jo Sonbisoyou 
-O1YD SOQUUOp dp UOSTeUIqWIOD eB] Jed souleWOp sited Inod 
eisnqoi uonewnsy “(0661) “1 “Mound 9 “d ‘NNVWadsdddd 
“§LI-€9I1 ‘6 ‘S21SIIDIS J1W0UOIT puD ssauisng fo JouAnor 
*sXdAINS poleodol WO] elep SuIsn suvot UoNeindod jo 
jususn{pe [euOsees pure UOHeUNsY “(1661) ‘d “NNWANYas ddd 
*897-SST ‘¢ ‘Saldag aul {0 JDUANOL “STeAIISOJ SUIAOU AQ 
pojdajje Solas SWIT] A[YJUOUW JO SUTISBddIOJ OY 01 YOROIdde 
Joyy uewyey V “(861 ‘d “NNVINYasdad 29 “dN ‘SIPMOW 
“SSE-OSE “€ “SOUSHDIS MU0U0IT 
pup ssauisng {0 ]DUANOL *SYUSUOAUIOD JO UOTIVZLIN}DeIeYS dy} 
PUR S[OPOU Satios SUT} [ANIONS UO “(S861) “V “TIVAVUVIN 
‘90E-L6Z ‘91 ‘ajgnbua,p sanbiuyoay 
“epeueyd np sanoe uonendod ey] Ins sjgnbuq,| 1nod joued 
9P UONL[Z1I09 ap SIUsId1JJ909 sap UONeUINS| “(0661) “H “AAT 


“STE-667 
*T ‘so1JSJD1§ I1W0U0I pun ssauisng {Oo jouAnor *(uOIsSsNdsIp 
d9A¥) SJOPOU sUTYUeL-XOg PUP [eINIONNS YUM saties own 


MUONS SuNsed9I0J “(€861) ‘f°H'd ‘GGO.L® “O'V ‘ATAUYVH 
SECSVC 
“€ ‘suljspda10.7 f{O ]DUANOL *(UOISSNOSIP 99Ae) soInpsdo1d 
SUNSEDIIOJ [BONSHBIS JO MITA PaljIuN Y “(P861) ‘O'W ‘ATAUVH 
“LY7-SOT “8E “A SL9S ‘AJa1I00g 
/091]S1]D]§ JDAOY ay] fO JDUANOL *(UOISSNISIP IdAB) BUTISBIOIOJ 
ueisakeg (9161) “dO “SNHAALS 1° “fd ‘NOSIYYVH 
“LOE-LBE 
‘sa1JaUOUOIT {0 JDUANOL “{SPOU 9dedS-91e)S B JO 10}D9A 9781S 
poyewUii}so oY] 1OJ JO1Io prepuris VY (9861) “A'f ‘NOLTINVH 


‘9.LO VIX ‘OHRIUO “eMeno 

‘epeueD onbusiyeig ‘onsojeies ne p9S-Z71 oN IWWYV 
II-X YolpsijpuUosinsap ap apoyjau DT (0861) a’ ‘NNOVa 

"pO7-€61 ‘OE 

‘SOLIJAWUIOUYIA I, *SIOINO JO sdUaSeI1d 9} UI SIO}OWeIEd SaLIas SUIT} 
Jo uoneunsy (8861) ‘O ‘NAHO 9 “'0'D ‘OVIL “I “ONVHO 

‘9E-87 “€8 “UOlIDIDOSSY ]0911S11DI¢ 

UDILIAU PY ay] fO JoUANOL “eyep d1TJO1es pue AdAINS BUISN seare 

doo AJUNOD JO UOTOIpoId 10} [opou s}usUOdWIOD-IOIIO UY 
‘(8861 “VM “YATINd 2 “We “YALUVH “dD “ASALLVA 

“ELy-LOv “EL “Vy¥lMawolg 

‘sIojoueied polewinjss YM sjapow soeds-a}e}s OJ IOI 
orenbs ues poloIpeld “(9861) “A “NHOW 3° “4D ‘AT ISNV 


aIHd VaVOI TAs 


“QYdIOYIII ap asinog op surWIeIsOId uOS 
dp dIped oJ SUBp BpeUReD onbisnels & }IeANOI}] as Indjne 
Joruaid af aonb Juepuad sasipeol 919 UO apNje 93990 & Sj 
-BJO1 XNBABI] SIT “SON SUOTSISSNS SINI] 19 SdITEJUDWIUIOD 
sIno] Nod SaIIqse Sd] JOOIOWIII JUSIISOp simone sa 


SINGWNYDaaWaAa 


“S[QPOUW! NP SINI}JWITISS So] INS IWITUIW $3.1] 
jJoJJo UN JUOIN saTfo,nb o11019 eB a}10d snou 1oj;dwia,| Ins 
SoguUOp Sap ddUdLI9dx9d 9.1JOU STV ‘SadIpNyd 3.1}9,p JUIILIOW 
19 SOJURIIOGWI JUOS SUOISUI}Xd SdIQIUIOp XNap so] 
(1661) UUeWOJJoFg suep soluasgid asAyeur | 
MOA “SIMUUOSIVS SJaJJo SoT 19 DDURPUd} eT JUBJUASIdSI 
S3JP9POW Say JURYONO} dITTIQeIJNUSpI,p sawe;qoid sjony 
-UdAI,P UOSTLI Ud ‘Sd][NOIJJIp Sap Josod jre1mod sadnois 
Xe Sdl] SIVIG SOP UONNIOAI,| Ip UOTVSIapOU BT ‘STOJINO L 
*sduid} Np UOTIOUO;J Ud JUDTIeA UOTIe[NdOd ke] ap siMaeA 
sap souUdAOUW Sa] onb ef Np 93d WIOd JUST] UO | IS ‘9TO@pOU! 
NP d[9INj}eU UOISUI}X9 9UN JSd JUIWII][[aANOUII ap sadnois 
XNP SOI] SIeIG Sd] SAUId} J] SUBP IOIIVA IOSSIR] Op Wej IT 


SIANOB,| INS S8QUUOP ap SaaS ap a}SNqol ajyulofuod UOHeESIapOW “JaNa|g jo UUBWASJOJq pll 


pienopq-a0ullg-np-a]] - (QOT xX) seMeurered sop uoneuiysa,| op 
UONVIPPISUOD Ud astid SUBS 19 DBAK B[QPOUI 9] INS sa9pUuOJ SINaJeUIN}se Sap Jo JIgNbus,| ap sINd}BUINSe sop sodAj-sIMI1Ig *L sNsiy 


sejewesed sep uOeWIISS,| Bp UOI}BIBpISUOD 


ua asud dene sauedas sajepow sej UO|as adAl-ineuy ~»————« JUIO[Udd Bjgpow 9j UO|ES edAj-sneuy —---— 


sojjQwesed SEP UO!EWISA,| 8P UONIBPISUOD 6 o ajenbua,| ap 
ue asud sues sesedes sajepow sej uojas edA}-ineuy sineyewse sep edAj-ineu3 
6861 886l Z861 9861 

Or'0 Ov'0 
09°0 09°0 
080 08°0 
O0'L 0O0'L 
O07 L O2L 
Ov'L Ovi 


(O01 X) ‘d-'d-"I.1 9p 
ISLWIOYD IP XN} Sap IJapOur J] ANS SO9pUOJ SUOTJVUITISS sap 19 URI I] INS sogVUOJ SUOTILUITISS Sop soTjanuue SUONeIUeA “9 JANSIy 


ajepow 9 JnNs eee ueld 9} uns 
S89PUO} SUO!}eWISy Segpuo} SUONeWISy 
6861 886L Z861 9861 S86L 
qd fy ct 7 If 
€- €- 
a z- 
ts Ee 
0 0 
L L 
é c 
€ € 
v v 
S S 


oa 66] squedosep ‘ejenbue,p senbiuyoo | 


‘ajonbus | ap Ind119,[ ap aJUepuOodsea1I09 
dOURLIRA P| B OUUOTIIOdOId Jso Zo anb sasoddns jre1mod 
uo ‘uonewrxoidde sigtwioid suluIog “uoTe[ndod ev] ap 
SINI[VA SOP NBIATU J[ DAR JUADSUBYD (/3)4 = 20 SOOULLIVA 
say onb d110J9 assiey nb 99 ‘ojgnbua,, ap sinajeurtysa 
sap INdpuvIS ve] op sIpuddap JUs[qUIs dJgnbus | ap sima19 
Sop SOOURIIVA Soy ‘ISUTY ‘O}gNDUD,| Ip sajNIq SUONeWIT}sa 
SOP I]IJ99 B I[IQeI[qUas Jsa ‘SIOJ 9UN d10DUd ‘IND sooUeIIeA 
$3] SUBP IDULPUD} 91989] SUN ,P IOUd}SIXI | JUDWII[VBI IJOAII 
sooutaoid ayenb sa] suep (p°Z) suonenbs sop juswajsnle TJ 
"$d]NIQ SUOTJEWI}SA Sap INJI9 B I[qQe[qUas JoTUUOSTeS [IJoId 
un JUvYoT Je ‘SIOTUUOSTRS S}aJ JO, p JofqO,| JUOS aJgNbUI | 9p 
SINALIO SOP SOOUBTIVA SI] I]TONHe] UOTIS | *¢ UOTIOIS PI B IITeJ 
UOTJLAIISQO | IP I[NODYP UOISUd}Xxd dIOTWIOId BT * JUDUIDTIOA 
-NOuUdI Ip sodnols xnv sal] steIq say sduld} a] SUBpP IOTIeA 
Jassie] & 19 JUDUIASUdDII Np sapoul a] suBp 73> INdIII.p 
9UIIO} 3] INOd 9}UL}SUOD SDULTIVA 9UN,p asayJOdAY | JouUOp 
-uege & Id]SISUOD JUdIeIINOd SUOISUd}Xxd SoIjNe xnIq 


‘9[qe[eA UOTIppe 
d1Ne 9uN jsd ‘aJQpoOUl Np UOTenbaper,| jo <UvWIOJIAd PL] 
JOINSOW XNIIW op UlJe *SaJUBLIOGe SINI[BA SOP UOTIDIIEp op 
OUISIUBDIUI UN,p s[9pow nv UOeIOdIOOUI, TJ */°7 UOTIDIS 
Re] & doJuUaSo1d dsATeUR | IIOA “UOTIe[NdOd Fe] ap soJUBpUOod 
-S8.1.109 SINI[VA Sap ssydoid JuauTUUSTJNs JUOos 74 PM I=" | 
uOT[HURYSE,.| Ip xNeqgo[s sInayeuitsa say anb soInsse,s 
Inod ‘suois91 soqyijed sane .p & NO ssdUTAOId op dIQquIOU 
puvis snjd un e& dJapoul gf JUOWIOURI[NUTIS Jonbijdde e 
I9]SISUOD [eIAOP WOJJo JOUIId aT “SUONDAIIP SASIOAIP SUP 
asuojoid 9139 ynod gpotjIe 1990 sUBP ISI[IIN d[apow aT 


‘3[9pOW Np sayqissod saoury[Iejep sop 
9.1]U0D 1989} 01d dS ISUIL 1d IJ9POUL 9] INS S9PUOJ SINdJeUINSS 
SOP ISS9]SNQOI LI JoINSsSe B IIQIULU ap sJgpowW Np suonenbs 
Sa] JolIpow nod uC “a[dWIs JUSWIIATIe[II UOSeJ 9UN,p 
SINDJCUWINSS $99 9p IdAJ-INIIII,| IOWINSI,p JoW ad aja 19 
“QUTPUUOSIVS LT 19 IOULPU} L[ SUIWIOD saJURSOdUIOD SIN] 
op 19 uONeL[Nndod x] ap sinayea sop sjoexe sn{d sino}eUit}sa 
Sop sUUOp sJeapowW np uoNesyNN,{ ‘oJgnbus | ap sims 
Sop SANHISO[OUOIYD Sal19s Soy SUBP IUdISIX9 IND SUOTIeIAI So] 
woep mb ‘ajgnbua,.[ ap siMdJ1a sap sJapour gj 19 ‘uONefndod 
RB] Ip SINg[eA Soy dJUasgIdat Inb ‘JUSWIOSUDDEI Np s[apowl 
a] :soied xnap pusiduros gjapowl oq “aydwiis }UdUIOA 
-]e[a1 FJQpOW UN Jed sQooNs IdAB Sd9sST[9POW 3.119 JUdANId 
*‘JUDWT[9SANOUdI Op sadnoIs sap 19 UOTIDE[9S ap sgisap 
sinaisnyd yueusIdWOS ‘axa[dwios asepuos op uRyd uN.p NLIA 
Ud SdT[[IondaJ S9QUUOPp sop onb a.NUOW sfoTyIe JUssgId oT 


aWASaa ‘fF 


“arqrey snjd a100ud sd sor9WieIed sap 
SUONLUIT}SI,P UONeSITNN [| 9p UOeIOPISUOd Usd astid e[ op 
JOJJo,[ ‘SOOUIAOI saijNe so] INOg ‘UOT[MULYI,p Satie} 
sopqiey snjd say yueAe dOUTAOId PB] 189 “A-* q-"],, onb suo] 
-oddey ‘s9fnoyeo odAj-Ina19 J Ins QuITUTU 1oJ9 un.nb 
BU I[IPOUl JJ INS S9pUO}J SINdIVUWITISa sap 9dAj-INIIII | 
op [nojed a] suep soijouered sop soguljso SIna[ea 
sap asygn uo.nb yej np uonesgpisuod ua ostid ey (¢ 


“s[rejgp ap snjd inod ¢°Z uoroas e| MOA “sdwi9} np [I ne 
dgnbus | Ip SINdIII S9p S9OURIIVA Sap S]UIWIOSULYD sap 
“9[QPOW Np UOTIUIJ9p BP] SUBP ‘UONeIIpISUOD Ud astId P| 
ap 919a1Ip <dUENbgsuOd 9uN js9 IND 99 ‘ajgnbua,| ap sind} 
-PUIT}Sa Sap SadAj-SsINdII9 Soy aonb [IJo1d sugUI aj JUSAINS 
d[QPOUW J] INS S9pUO|J SINDIVUITS9 Sap sadAj-sina119 saT (Z 


‘ojyonbus | op sinoiew 
-I]S9 Sop Sa[[99 anb safqrey snyd dnoonevaq stew ‘91ed9s 
3[Qpow a] Inod sanuaiqgo sadAj-sinsiJo XNB SdINILI9JUT 
JUSW9I939[ OND JUOS 9U ‘JUTO[UOD sJapOU Np nIJVA Ud 
“J[QPOW 9] INs S9pUO} SINd}eUINSS Sap sadAj-sinaa saT ({ 


:sonbrydeis 
Sap jUs}IOSsoI Inb sjuejIoduit sjoodse stoi & A I] 


(‘INd}eUIPIO .p SdUId] Np JOSTUIOUODY ,_p UTJe sIed9s sJapoul 
3] Inod juswonbrun odAj-md119 a1QIUIOpP 93790 gNoTeO 
SUOAB SNON) ‘sTIeJap op snd Inod ¢°Z UOT}NaS BI IIOA “Sonu 
-UODUT SdT[99O1 SINITVA Sop sdKId Pv] B SOOST[IIN JUOS SdaI}]OW 
-esled sap SUOTJBUWTIS9 sop onb jrej Np UOTJeIOpIsuOd Ud astid 
sgide sjuevpuodsas109 3dAj-IN9119 J 19 (9°Z) 19 (S°Z) ‘(Z'Z) 
Jed turjep giedgs ajapoul np Juswiojysnfe | ap jueynsas odA} 
-INd1I9,[ ssgnbIpul JUsWIaTes9 JUOS “jUIOfUOd sJapowW np 
NLIOA Ud 19 (Z dINSIJ LI IIOA ‘sagsst{ SINa[eA) uLTd Np n1I9A UA 
soginoyes “*q-* q-"[,[ nod ssewgyp ap xne} sap simajeuitysa 
sop (".L-"q) sadAy-sanaisa say aquOW / aIn3y ey ‘ueyd 2] Ins 
Sd9PUOJ SUOTIVUITISS XNe JUIWIOATJeIedWIOD ‘a1INe | e SIOW 
UN.,p JUIWI91989] OND JUdTIVA OU Jd saTqeys snjd dnoonevaq 
JUOS d[9poul 9] Jed sayinpold suOoNeUt}sa soy ‘IIOA 9] ned 
UO JWIWOD “SIOW Soy sNO1 dp sagUUOp Sd] $djNno} JUASTTIN 
mb JUIOfUOD sJapOW Np sagssif SIMITvA SdT JUOS dTapour 
3] INS sogpuo;s suUOTeUITISS SAT “q-"q-"],| nod snuajqo 
S]BI[NSOI Sd] S1UOU g dINBIy ey] “sIOTUUOSTeS $}9JJO Sd] 
Jed a101mosqo 3179 sed ou ap a3e]URAR | B UOSTeIedUIOD 9II9} 
dup ‘UOTIe[NdOd eT] dp sIMITeA Sap SaT[aNUUL SUONIICA Sd] 
JOUII}Ssd & apninde mg] }Sd,d ‘SUOTVUISS pp SdTquIasUd xNop 
Sd] o1]US UOSTeIedUIOD BI op Joodse JuRJIOdU UA *sgouUO0U 
-o1d snjd xnoJo sap ja sojutod sap JusWo[eI9Uas JURYT Je 
‘sgjquis SUIOW jUOS ULI J INS so9pUuoJ SINd}eUITISA soy 
anb sivur ‘ay qe[qulas $a] UOSeJ ap JUdTIOdWIOD as sapoyjew 
xnop soy ied sajyinpoid suoteuijss say ‘nagid surWwO9 
‘aonb 91e1suOd 39 SdDUTAOId d1}eNb sof nod suonewnsa.p 
SdTQUIDSUd XNAPp SI] 9[Nd[Vd SUOAB SNON *d}9NbUI,| ap SaTfIo 
aonb (ud) sJapoul a] onbs1oy) sojoexa snd juOs ‘sUOIS9I 
sojed say nod surow ne ‘tInb uonerndod ey] ap sinoyea 
Sop SUOTJBUIT]SS Sap JINpOJd s[apow a] anb jsa ajgnbua | ap 
SINIG SIND] CUS Sd] JOSI[9POW ke JUdIIOUT IND suostel sayed 
-loulid sap oun nb ‘uotjonpo.jjUl,| SuUep ‘QUUONUSU 189 [J 


I[QPOUL IJ ANS S9puoy SANdJeUIT)SA Say 9 UL 
I] ANS S9PUOJ SANIJEUIISO So] I1JUa UOSIVILdWIOD ¢°¢ 


“SO QIVJ JUSWANLIAI JUOS SUOT[NULYII Sop SaT[Ie} So] NO 
“q-" q-'],] ‘quowuejou ‘stiduroo A ‘juaw9sedg9s ssoutaoid 
anenb sop sunoeyo Inod onud}qoO js9 s[gpoOwW YJ 19 [[-xK 
dINpgo01d v] 917Ud I[Qe[QUIAS 9}10119 sOUBPUOdSdIION BU 
*3[QPOW Np 3q41nod eI onb asst] snjd 3sa | [-K dDUepUd) R| 9p 
dQ1NOD LJ STEW ‘SQUISIOA ISSN JUOS SDULPUS} B[ 9p XNLAATU Sap 
SUOT]BUINSS ST “SUISIOA S91] JUOS SdpOYI9W xNop sj Jed 
S}JINPOId SIBTUUOSTRS $JafJo SI] ‘IIOA JJ INod UO 9UTWIOD 


9JIAI}OB,| INS SB9UUOP Bp SaaS ap a}SsNqoi a}UlOUOD UOHeESI|aPOW -ENa/g Joe UULWA}JaJq oN 


LL 


el 


el 


vl 


Sl 


QL 


ZL 


LLL 


6861 


J[QPOU! IJ UOTAS 19 [[-K sINpepod YT Ted sanudigo sdURpUd} B] 9p xNwdAIU sop sdgIgpuOod souUdAO| “¢ JANI 


886l 


ajepow 


np suoyewnsy 


Z861 


9861 


LL-X eunpsooid 


R| 4ed suonewnsy 


S86L 


vsé6l €85l c86L 
fi t 


LL 


cl 


el 


bl 


St 


Qt 


Zk 


(OOI X) aepoul a] UOTAS 19 [ [-K oINpgd01d eT ed sIaTUUOSTeS S}]ajJo Sap SdgIgpUOd soUUdAO|Y ‘pf IANS] 


ajepow 


np suoneunsy 


Z86L 


LL-X aunpsoold 
R| 4ed suonewnsy 


S86L 


o———o 
bS6L €86l c86l 

z- 
[= 
0 
L 
@ 
€ 


S66] aiquaedosp ‘ajenbue,p senbiuyoo] 


saguIure}Uuod saguUOg 


- (OO X) sinajorpgid ap sayquiasus sto04] so] Inod sayeqo[s souRAL.p SIOW UN UOTJOIpeid op snag “¢ aansiy 


assejsnqos 
B| Nod sajulesjUOD SUeG O———_o 


sauedes sejapoyy x———_-x 


O66L 6861 886l 2861 
ip f fy fi 


“UOT[MULYII,| 9p UOTBAIOSQO.p apoliod ev] ap soguUOpP 
So] SdINO} JUaSTN ‘T[-x IINpZd01d ve] ap saT[ao IWIWIOD 
‘Inb SdgssI[ SUOTIVUWIT]Sd So] JUOS SoINSIJ xnap sa] suep 
SogNbIpUl s[9pOW! I] INS Sd9pUOJ SUOTICUIT]SA SaT “saj}Uap 
-9091d saskjeue saj suep s9kojduia (”M) sptod sap apie] 
B Sdg[Nd[Vd JUOS SSUUSAOW Sa] *90UPUd) Be] OP xNvoAlU 
Sop soJuRvpUOdSdIIOD SUOTIBUIIISS Sd] aIJUOW ¢ dINSIY 
BT ‘d]9pOW Np N}IIA Ud 19 [ [-k dINpPgd01d PB] DdAev SNUA1qQO 
ssouIAOId aenb say Inod suakouwl siatuuosies sjajyja 
So] oJUSsoid p DINST} eT “UOTesITeuUOsSTesap e| Inod aspuoul 
3] SUBP INOIIed dasT[IIN JUDWIWeINOD dINp9d0.1d PT 1S9 IIT 
“QJQpOU! Np sargtpNonIed sasayjodAy sap pres9,] ve dOULp 
-uadop dpuvis suIOU! BS INOd sNUUODAL JSsd JIDIUIAP 9199 
‘(O86 Winsed) [][-x sINpgod01d ve] ed sayinpoid suoljeu 
-1]S9 xnv aJapoul gj Jed sjinpoid souepuUd} Le] dp xNeBdAIU Sap 
JO SINTUUOSTRS S]oJJa Sap SUOTIBUII]S9 so] SUOTedWIOD snou 
‘Q[QpOW Np gpuoj-uaiq Np afeuly UOTeNTeAY,p an Y 


II-X daNdEdOOdd VI AVd SLINGOUd 
SYNALVWILSA SHYT OFUAV SNOSIVUVdINOD 'O 


(0661) Yong 
JO UURWIDJ JO IIOA ‘9SSdjSNqO! P| B SOATIL[II S9JUTBIJUOD 
Sop dURUIOJJod ve] ap SUOIISN]I[I Sone .p INO “d1I9s P| 
op NBdAIU NeIANOU Ne JUdWapridel snd ajdepe,s juIofuos 
dJQpOwW J] ‘S9dUIAOId sajUdIJJIP Sop UOTeWIOJUI,| JUed 
-NO1IS91 Ud ‘JUaNHZsUOd Jeg “dSso]sNqoOl L] JUeSTA SdJUTeI} 
-U0d Sap UOTIISOAdUIT, | SUBS SUIQUI ‘so1ed9s SoTapOUT Sa| aonb 
SOURUIOJJod SINIT[IOW ouUN ke JUTOLUOD d[9pOU JJ ‘suTepnos 


assejsnqol 
B| uNOd sajulesUOD OBAY 


9861 S86L v86l 
t fi 


SJUSWIIANOW Sop JULYSIFJe SIOW soy JUdAINS IND saporiod 
So] suvp onb jso onbiydeis np s[qejoU JeINSEeI s1]Ne UA 
“Sopotiod soijne xnap soy SUBp ddAJOSqO 9.139 Jnad a[qQequuas 
UONeNIS dU] *SajsnqOJ UOU SINdJOIpsid xne Sdatjejal FqV 
soy onb 9314 snd dnooneeq [eULIOU NBIAIU ANZ] & StOJa}nNo} 
JUSUUDIAII S9ISNQOI sIndjoIpsid xne JUepuOodsalI0s AqV 
SIT “S86 JotAgs & bsnl juelpe saguuop soy Ins onb sgpuoj 
JUOS dU SINdIOIpeid say aonb 9UUOp 1UB19 JUApPTAD JSsd IND 99 
*SO]UTBIJUOD Sd] SUBS Jd DDAB ONTOSQK INI[BA Ud S99AIIP9 S21] 
]UOS AdV S93 ‘(6E = 7) S86] Siew Ua ‘a;duIOxa Ieg “sajuIel} 
-UOD Sd] sUBS saNUdIgO AdV Se] anb sagaaj9 SUIOU 1UOS 
SUTEPNOS SJUIWIANOUI Sop JULYOIJJe SIOW SIO] Sa] JUSAINS 
Inb soporied say mod qqV Sa] ‘sasgsodwiI juOs sajurel 
-UOD Saj aNbsIO] anb ¢€ JINSIJ ] OP JUIUIDITEIO JAOSSAL [] 
*soledgs so[gpow say uojes onb tsure ‘assay 
-SNQOL BI B SOATIVIII S9IJUTBIIUOD So] SUBS J9 D9AB JUTO[UOD 
afapour af uoyas ‘[9/(I—MRE — Faye mim? = Jy 
“(Ad V) Saeqgols s0uvar .p SIOW UN UOTIPeid ap SINd119 So] 
ayuasoid € DINSII VT “pg = 71979 = 7 “6E = 7 SIOW xne 
SOQUUOP SdP SUILPNOS SJUSWIOANOUW Sop IINPOIIUL.p Jajjo 
Inod UO suoNesedo Sax “6 RG] SIQUID.EP & B86 BIQUIBDEp ap 
dpoliod ¥] ap xnv} Sap OEE Op assnevy LT B UOND9IIOS oun 13 
8861 SIQWIOAOU B / 86] [ABP 9poli9d B] op XN} Sap % CZ 
ap assieqg LT B UOMDIIIOO ouN ‘/ 8G] SIVUI & CQ6[ SIVUI Op 
Jue][e IpOliad e] 9p 9SVUIOY 9p xne} xne MEE Op assieq BI 
® UOTID9I109 dun onbiydde JUsWI9Iaq [ap SUOAR SNOU ‘9sSso} 
-SNQOI PJ & S9ATLIAI SO}UTEIJUOD Sap IOUBULIOJIOd BY ANIOSSaI 
def OP UlZe Jd ‘SQUTUeXO SINDJOIPoId ap Sa[qUIISUd STO1] SOT 
Inod snud}qo sapqe[quas $3.1] syeq[Nsat Sap Nua} aIdWI0D 


SHIANOe,| INS SeQUUOP Ap SEES ap a}Snqol ajulofuod UOHeS|apo- JeNa|g Jo UUBWA}JIJq OLL 


0£°6 97 6 Sv'6 HOS 06'S c6'S ce 9 Sao SES, C89 eA, 69 aYOSs 


98° S83" v8" 67° IS 6¢° OS” Se ES Ot" Ca Co aqVvw 

98° $3" vs Ne eo he or Lv’ Lv v0 je vI aw 
68°TI ~ 68° 

LI6 £16 ve 6 96°9 169 €0°L Lys Lys 8r's OLS c9'S OLS ANOS 

co EG Oe 0c ve 67 a Glu v1 Or IT El qvw 

Sis vi 90° SO ies SI = SC WY = COs Gli = 90° — (LQ) = lilies aw 
SEP CI = ESUL 

dou OW SIN dowd OW SIN dod OW SIN dou OW SIN 

pienopy-soullg-np-o|] ANON -1I9,[, YOIMSUNIG-nedANON dSSOIq-a][9ANON 


(OOI X) sotrewwos sanbrsieis — ssoutaoid oenb say nod uonsipeid ap simo1q 
€ nesqeL 


“(TI '°Z) assaisnqol eB] Joinsse imod sagsoduil soqureyy :SOJUBAINS Sd] JUOS 
-U0d So] Jed 1991 Jsa soJUBpUOdsolIOD UONe[Ndod ev] ap € NeI[qei Np JUa[NOdap Inb suorsnpouod soyediourd so] 
SINIIBA SOP I[9POUW! JJ ANS S9PUOJ SINDIEUITISS SOP SII I] 
anbsind ‘uonorpeid ap sina1d sap sieiq 3] anb auIIDUOD 
au apadeid inb asdAyeue,] onb suojeddes ‘sinayie ied 
“S9QUUOP SdT[9ANOU dp INOle | S9Av JUdISISIOd 10-xNdd Is 
‘stelq Sod ap 91d WO 119} INOd d1FIPOUW 3149 JnNed ajapow 
d] ‘9OUDPIAD 94N0} 9q “9AdI9 Sed jso,U ‘*q-"d-"[,] Op 
SBO J] SUBP SUTLIOD 60" Op OWIQUI NO ‘c¢QQ’ ap UONNDIpeid 
ap steiq uN.Nb 9310s a][91 9p *8T’°O 19 [TO 941Ua JUONIS 
dS 686 OUR] dP SINOD Ne saduTAOId aeNb say suep 
SOQUITISD OSLWIOYD dp xne] so] onb ‘d1jNo Ud ‘1BTVUSIS B 4S9 
IJ ‘soquuop op stow Zz] onb e A,u [I,nbsind ‘sauussour 
SollewWWOSs sonbiisiieis soy Ins JueJIOdWI jajjJo 
un UO Inb ‘soui9d1x9 SsInd1Id xnNop No 9uN,.p Juawayed 
-IOUTI JUDI[NSII S9AI[9 JUDWIIATILIAI STVIQ Say ‘SOATIISOd 


"OJINS Op ISUTe 19 ‘“GQ6] JolAUel e.nbsnf sagatosqo 
S2QUUOP SI] 9ST[IIN SUOAR SNOU ‘a[duIaxa Jed ‘GQG] JOA] op 
djonbua | op Imojeuinsa | s11pogid inod anb daip-ke-1S9,5 ‘stoJ 
RB] & SIOW UN sagnofe 919 JUO SaQUUOP So] ‘sed IOTUIOp 39 
SUL] “686[ XIQUIDD9p & 686 JotAUel ap jUeTTe dINaTI9]S0d 
apouod B] Inod Jo “gg6] sIQUidd9p B Eg6I Jol[nf op uey|e 
UOT[NULYII,| dp UOTIVAIOSGO Pp dpotiod ev] Inod Juswigs1ed9s 
sagjuasaid JUOS snssap-1d saleWIWOS sanbiystie1s say 


‘ajgnbua,.| 9p uakow 
Inoyewyss | Wwpsid uo puenb suushow 991189 
dATJV[II UONIOIPSid op NII ,.[ 9p 991IVd QUIOeI 


sien aeNDilehG Oleh ing MOLL) of Lagckeln Sees 


[e19UdS Ud 1UOS SINIIIO Say Is suTQtU oNb anbipul (nes,qe} ‘sjaued xne saidoid 

9] SUBP S99jUesgid WOU) Bf-s9UUB 91199 INod ssdUTAOId SINI]VUINSS Sap UOTOIpeid eB] ap UBAOW Nosqe 

onmenb say suep a, sop soyjonsusur uOTIOIpeid ap SaCh= OVC NG, lee eee | eg = "IVYW 

SINDIII SOP UIWILXA,| ‘SIOJOINO “G8 BOUUL,| Op SINOCD 

Ne IQpOW Np sdUeT[IVJop IUIeIIIO 9UN B IIIOIO IOSSIe] "9/ HE Sok = "¢ sJ9nbus,| op 

es1inod thas my & 1eINS91 9D “q-"d-"J.[ B 39 Yormsunig UdAOW INdJCUI}Sd | 9p UOTIDIpsid ve] op UdAOW 

-NBIANON Ne sgouOUOId JUSWIIOTNIVIed JUeId $}Ivd9 sreiq - (Y¥ — N)/(9/ (AT ses KO ee aire its was) 

So] ‘UOT[MULYDI,| 9p UONBAIOSGO .p dpolsod ve] suep aonb 

SQAITO SHY JUOS UOTTMULYIE,| Ip UONPAIISQO | B JINITI9} “QOUBAR,| B SIOW 

-sod aporiod e] suep uonorpaid ap sunaiio sap sterq saq (¢ un joued owiat-/np indj}eult}sa,[ Wpeid uo .Nbs10] anusaqo 
“Om, & SOINOII uonsipeid ap imaiza,y mod (T-MAE — Pd) = (AT 


UOT}LIOU LT SIOJ OUN JIOOUD JURSITIN Ud SdITeWTWUOS sonby 
-SIJB}S Sd] SNOSSAP-1d SUOSSIUTJAP SNON *(T]°Z) assaisnqgol 
anb SUOION ‘9]Qpoul Np JUsWdIsn{e uog uN Jdsoddns Ey op siiisey Mod (1 Oat) ulate oh oui -0Guy 
asstey mb 99 ‘uOTTWURYDE,| ap UONAIasqgo,p aported SOJUTBIJUOD SdyT BAB SNUd}GO SINd}JeUWIT}Sa soy (€ (OI°Z) 
1a op IN9II9} Xo ,| eB nb INOTI9IUI, | 2 jue} sol qrey JUOS aS) (9°7) XC O) (aed) Jed Tulfgp (OW) yurofuos afgpoul np 


djgnbua,| sp sindjeuInss sop UONoIpeid ap sunoisa sary (Z NjJdA Ud sNUSIGO SINS}BUUTISE Say (Z *(9°Z) 19 (SZ) “(ZZ ded 
SIUTJOP (SIA) Seredgs SaTapOW Sap NII9A Ud SNUd}GO SINd}eUl 


-9JUI $9INO} JUOS "FYOS onbiisiejs e] Jed saginsow 
SdATILIII UOTOIPIid ap sind soy ‘*q-" d-"[,[ nod jnes 


“SOQUILUBXO SOQUUB Sop SINOS -1989 SdTJ (J 187819, P $INDIN9A Sap SINdTeUIT}Sa,p Sa;quasua 
NE S9lI9s Sop NBIATU Np sanbsn.1q suoneleA op sed & AU SIUDIZJJIP SIO. Jed stuinoj syeINse1 so] UOTas ‘ssouTAOId 
[1b Jo “sgiedgs sajgpow sap uonesynn | e odde ied anenb sj aud uoNdIpesd ap simaisa sap [ord a] ue 
LONeIOTIWe 91989] 9uN Nb yMposd ou Jurofuod ajapouwl -edwiod sores sanbusueis sap atuasgid ¢ nee{qe) 27 
np uonesinn | ‘ssassyeue saguuop sey Inod aonb anbiput ea) 
nb 99 ‘so[qe[quias saij [ei9ugs Ud JUOS sINd}OIpsid SUNALOIGAYd SLNAYFAsIG 
OP S9]QUIASUE S10.) Sap SBd a] SUBP sNUaIgO syeIINS9I saT (T INV .LOdddV NOILLOIGHYd Ad SUNAUNAA “a 


691 66] squaeosep ‘ajenbue,p senbiuyooe | 


“p’€ UONDIIS LI V UOTVAIISGO 9}]99 INS SUOIPUSIADI 
SNON ‘soduIAOId aenb soy muued aqrey suid ey ore} P| 
juBAB SUOT[NURY9 Say a3duwIOd Inb **q-" q-"J[,[ nod swiguI 
d[QvasI[soU sd aJURSOdUIOD d19IUIOp ane (CZ UOT]99S P| 
JIOA) sajgueIed sap UONeUIN}Sd,| Op JULI[NSII dOURIIVA Op 
d]UeSOdUIOD P| dP UOT]VIOPISUOD Ud asTId suRs ‘UBWTey Op 
d1[If a] Jed sjinpoid xnoo JUOS $}so} xne IAJOS JUBAR UOT} 
-dIpeid ap sindaiia sap sadAj-s}.1e99 Sap SINd}eUII}S9 Sd] 
*SsdUIAOId ayenb sop sunseyd suep ¢{‘¢ & Soinoriodns 
d sinajea sap suuop ‘(9/47 =X] = "no (N “O° 
“(r+ 4) = 2 TCD ads/"7) = "(S)} segstprepueys 
UONSIpPsid ap sindid xNe 4Sd9} op sINpgoo01d auIgUI eB] Op 
uoneoydde J (‘uoy[uUueyod | op dURIILA PB] B Jo DUUDAOW 
PR] & SOTVS9 DOULLIVA 19 QUUDAOW D9AR O[PWIOU UOTINGLI}SIp 
oun ,p p1e39,] & S99}S9] JUOS SaQUUOPp So] ‘sed d1]OU sURp 
swiwod ‘ajuenbuld aonb apueis snd 3sd uOT[MUeYDI,| Ip 
JIT} LT Is ‘aINpgo01d 93399 sue “SYS [a1DISO[ Np ALVIY 
-VAINN OOUd 2Npso01d ve] ap UdAOW ne sj}IeJ 939 UO 
$1S91 S9'T) “pZ IMs sed [Z suep SCE B SoINaTIOdNs Yg SINI[BA 
sop guuop ® ja ‘saouTAOId o1j]enb sap ounoeyo jo sjoued 
XIS Sap UNdeYS INOd ag[Nd[vd 919 B S91 ap onbisyeIs BT 
“AOUIIWIS-AOIOSOW]OY ap 189} 9p onbrysje1s vl ap UdAOW Ne 
dINP?I I[VWIOU UOTINGLNSIpP ek] B d91edUIOD SUOAR,| SNOU 
PIN *(1 + 9) = TGA DNGS/ HN) = GUS) } 
SddSIpIVpULIS UOTOIPeid ap sundia sap onbiurdura uolNngq 
-I1}SIp B] gJNOTeO SUOAR SnoU ‘asayjOdAY 93999 19389] INOg 
‘(p°Z UOIIIS BI IIOA) XNBWAIOU SollOyeTe $1.1e99 Sap juos ”’7 
$1N9}99A Say] anb asoddns opnj9 93190 suep sdUR[QUIASTeIA 
op WNWIXeW Np uoNeUTsa,| xp UONeSTTNN,T *gy7 6 
“(pl) = “7 suosod ja ‘aoueae,| & stow un joued auat-/ 
np Inojeuinsd., Juesipsid ua yuoNgO uo.nb uoTIOIpssd 
ap maid] (OB « — Ha) = (AT red suosstuysq 


ALITVINUON V1 Ad LSaL “Vv 
juawaysnfe,| ap aeNnd = 7°7°¢ 


‘p UOIIDaS RB] B 9sOdold jsa afdnos 
snjid sJapoul UP, “sduwId} a] SuUep SoxIJ sosoddns juOs JUD 
-O[[J2ANOUDI op sadnois xnv sol[ stetq say anb 3s9 ‘stojzajno} 
‘ashyeue o]UNS91d BP] dp JUSTUQAUODUI UP) ‘aseUUOTMULYII ,_p 
sIndiio xne JUsWIONbIun soyqenqisjje sed uoU Jd ‘sfae1 JUOS 
sjoued sap surey190 INOd S9A1ISQO STeIG So] ‘UOSTLI kT JIOS 
anb ayjanb onb J9suad & JUdWI9}10J JUDJIOUI Ned[qQe} 3] SUBP 
sojuasaid $}v1[Nsoi say SIeW ‘JUDWIdT[JIANOUdI ap sadnois 
XN SdI] SIVIG Ap 9dUI1SIX9,[ Janbijdxa nod s]qIissod uostel 
oun _.p snyd v A [I ‘¢°Z UOTIIaS BT B ONbIPUT 919 & [I JUIWIOD 

*S9OUIAOIA SoijNe sap Injao ap 
JUdIZJFIP Sa foued |] Np steiq np ausis aj aonb “q-" q-"],] nod 
JUSWIITeS9 1$9,.- “(aI qQrej snd ve] UOT[MUeYI,p oI]Ie] eT JUBAR 
dOUIAOIC BT 189 “A’ q-"],[) JVOIJIUSIS UOU 189 “q-" q-"],] 9p 
INJ99 sTeUl ‘syIsOd 1UOs sterq say sno} ‘jaued ue 3] nog 
"SJeoIsIUsIsS UOU 
SNO} JUOS 3d ‘SIDUTAOI Sd] $9]NO} SUBP JUBIS SUIQUI 9] ISsne 
xno JUO Joued a¢ ne jd dp Ne SJNelal sTeIq say “foued ,9 
3] Inod jresogu ousis un ja Joued ,¢ a] Inod jrtsod auais 
un Jueyoye ‘onbissepo 7 anbrsneis e] UOlas syNeoTsIUsIS 
JUSUIDINeY SNoO} JUOs Joued .9 Ne jo ,¢ Ne SJI}epaI sTeIq Soy 
“ISUTY “SSOUTAOIA Sd] 91]Ud SWIIOJIUN JUSWOATeIAI [Iyoid un 
JUIYSIJJe JUIWI[[9ANOU Ip S9dNoIs xne S9gI| STeIq Sa] 


a 


S10 O90 Sav. LO) OS 0) 05:0 = 80:10 7E0= 9 
STOR s Sli 0L0] 00s st 0— 80:0 €0°O= S 
sto £00 clrO 0810 60°0 10°0 LEO OS 900 v 
STO! Teo CWO) SLyi0 60°0 70 80°0 7ce0 € 
sto 810 EViOe SCr.O O10 OFr0 600 810 Cc 
EO CEs0 SHOR LOS 10 c0i0' = OF 0 0G0 I 
ieee dD Uae ete Cee leet) elec 1a 

pony 3 dANIN yormsunig assoog is | 

qd] O19], -NBdANON -3[]2ANON 


(OO Xx) sdoutAoi1d o1eNb say Inod 
sodA}-sindiJo 19 JUIWI][aANOUSI Op Sodnois xne sory steIg 


Z nealqul 


“(OVD 19 (9°Z) “(S°7) “(E°7) Jed tuyop 
Jo[AWIOD sJapOU! Np NJJVA Ud ‘s9dUTAOId d1]eNb say Inod 
(L-"q) ssguiso sodA}-sinoisa sing] 19 (YO) JWAT[IA 
-Nouds op sodnods xne sol siviq soy 91JUOW Z NeI]TqQR1 dT 


JUIWI|JIANOUII ap Sednojs xne salj sivigq [°7'¢ 


SwBNSIY TE 


‘,,J = (J)8 “YoIMsunig-neaanon 2] Inod 
anb stpuei ‘(,,_)f = ()8 “g-'d-'].[ 19 aanan-adaL 
‘aSsOdq-a][OANON ke] Inod ‘no (7)8 x So = (SL)YVA 
aonb uodses a][91 Ip [VIIUT dJ9pOU J] STJIPOUW sUOAR SsnOoU 
‘uO ‘s}Ue}sUOD JUOS “*L say DUOP 3a *$1¥19,P SINdJO9A Sap 
SINDJEWITISS SIP O-A SddLIeW Sa] [anbs] suep 3/qeIs 1e19 UN 
SIOA IBIDAUOD UBL Y Op 91] LJ 9] ‘S]V19 Sap INIIII,p S9UWI9} 
Sp S9JULISUOD SIDUBLIBA Sap 99AB ‘([°Z) Jed IULJap sapoul 
Np N}JIA Ud,Nb SUOJION ‘IIUJOpP eV] SUBP JUSTeJUDWISNe 
Jo ‘sgoutAoId osjenb sap stoi suep sduia] np uwonsuojs 
Ud ON[OSQe INI[VA Ud JUSTENUTWIP I[apoul 99 Jed saruINOJ 
Mig 0=f{ = 'Su saupgid soso saq *(1°Z wornenb9 | 110A) 

Tp ag iltig Of = 'Su inaria.p saute} sa] nod 
SOXIJ SOOUBLIVA Sap JIeSOddns [eI}IUI J[9POU! ITJON “SOOUTA 
-O1d a17enb soy suep SIOTUUOSIeS slofjJo say Inod sgjnjsod 
SITQOPOU Sd] JULSSTUTJOP Ud UOT}OIS 93199 SUONJOUOD SNON 

"SQOUIAOIC S30 SUP Sd9AII9 SNId jUOS SUOTIN 
-UBYD9 Sap SaT[Ie} Sa] onb We} Np uOsTel ud sgoUOUOId sUIOW 
JUOS Sd9SSI] SUOTBUII}SO SI] 19 S9INIG SUOTIVUITYSA Say 9.11U9 
$1IBD9 Sd] STELL ‘SaTQuIQUIAS S[IJOId sap JudjUasoid ssouTAOId 
soiqne sop sanbiydeis saq “sojnig suoMeUwnse so] onb [1yoid 
JUIQUI dT SOIZ UD JUDAINS Sagssl] SINITVA Soy ‘sInoT[re ed 
*STBUL ‘SOUI91]X9 S9INIG SUONUWINSS Sd] JOUTWI[9,P 1S9 IdeSST] 
NP JdJJo,[ ‘ILOA J] Nod UO dUIWIOD ‘sa[qiej snjd so] JUOS 
SUO][MULYD9 Sap SaT[Ie} So] NO II[9d OuOp jo ‘onbuuepy,| 
op UOISdI BT Op ddUTAOId 9}130d snyd ev] Iso Inb ‘(°-q-" g-"]) 
pienopy-soullg-np-a] J Inod sinajeuwisa.p so]quiasud 
xnap sop anbrydeis a] aquasoid 7 aimSy ey ‘o1gnbua,| 
dP SINDICUIT}SO Sd] INS ISVUUOT[NULYO9,.P SINDIIO Sap S}oJJo 
Sd] WINp9l Inb 99 ‘sagssi] SIndfeA Sop SUOST{NN snou ‘sTaued 
xne soidoid sinaiia xne soisnfe sayapouwl say suep ueyd ne 
sonp SsddA}-SInd1Id Sap SdTBUISIIO SUOTVUINSA Sd] JOSI[IN ,p 
anb jo inYId ‘¢°Z UOTIDAS ET B QUUOTJUDUI 939 B [I UTWIOD, 


S}IANOR,| INS SeQUUOP ap Sees ap ajsnqol ajulofuod UOHeS|apOo- aNsjg jo UULWASJOJq gol 


pienopy-s0ulig-Np-a|] - (OOT X) agnbua,] sp sinoyBUINsa sap sagssl] 19 saTBUIsI1O sadA}-sInI1I °% dNsy 


seessl| sedAj-sineug ----- sajeulbuo sedAj-suneu3 


6861 8861 Z86L 9861 S861 v86L €86l c86l 
t i t if fs fe tc 


9°0 970 
30 80 
\ 
OL : OL 
\ 
\ 
\ 
ak ; Cal 
\ 
N 
VL VL 
OL 91 
gL sik 


(OOT X) agnbua,| op xneqoys sinayeurljsa sap sodAj-sinaiia sap 1d aJgnbua,| op xneqojs sinajeuinsa sap SIoTUUOSTeS SIdIJA “fT eansLy 


(OO xX) SedAj-sunaiu98 Sep susiuUOsies s}ey3 xnego|h sunayewijse sep susiuuosies s$}e15 


6861 886L Z861 986L S861 bv86l e86L c86l 
t tc If t (r t t 


ct'0- cl '0- 


80°0- 


j Wee is ia e Bee : 


Z91 C66] aquedep ‘ajanbua,p senbiuyoe | 


0°00I 0°19 0°00I OEES 0°00! Ile 0001 607 [e10L, 
80 $0 c0 50 £0 I T0 I 9SSB[D UON 
86 09 66 O'ET OL (G6 8°8 9€ anbiqnd uonensturwmpy 
EMe 0°61 9°SE 0°€8 VvE LOI OSE trl SIDTAIOS 
80 a0) VTS 09 6€ Gil 61 07 sooueuly 
v9r 00! 9LI O1V 96! 19 8'6I 18 9IOWIUOS) 
£8 OS 9°8 0°07 9°6 Of 9°8 ce YoHROTUNWIWOS 19 “dsuelL 
9:9 Ov Lye 081 3°9 IZ 6S V7 uononnmsuog 
86 09 66 0'€7 6'IT LE Lol vv Jolinjoejnueul 1m91da¢g 
9°9 Or ioe 0°81 (ENY El VY SI solreultid satisnpur samny 
8°6 09 c0 a0) XG E Lal L dInqyNUsy 
% SION % SIONAL % SIONAL % STOTT 
12‘ 0L6‘7 €v8‘e 60r'P uoTHuUeYyo?,| ep o[teL 
pienopy 4 yOIMsuNIg " 
-29ULg-Rp-2I] JANIN-I1I9 TL, =nBOANON dSSOIG-d][9ANON 


166] Siew ‘anbuuepe,| ap sooutaoid say suep otisnput sed sanoe uoneindog 
T neaqey ? 


‘uonendod eT ap sajuepuodsal10o sina[ea sap oUOP 3a 
d1gNbus | Ip SINIIVUITISA Sdp IN[9d dp UISTOA $94] Jsd IND JOU 
-UOSTBS [IJOId UN JULY Je *SdIDIUUOSILS SUOTILIIVA Sap & 
satjofnsse yUOs sadA}-Snd119 Say aNb 91]UOU | dINSIj VT 
(‘3[9POUL JJ DdAK SNUDIQO SIITUUOSIVS $d] Jd SAP SUISIOA $3.1} 
JUOS [| [-K dINp9sooid vB] Jed sjinpold dj}gnbusa | ap xneqoyjs 
SINDJEWIIISS SOP SIOTUUOSTLS S}dJ JO Sd] ‘p IINSIY Bl 91JUOW J] 
dUIWOD) ‘sJgnbus,| ap sind]eUI}sa Soy nod sATIppe uo 
-Isodwuiosap sun suosoddns snou onbsind jijippe sjapour 
3] ISIOYD SUOAR SNON “JOTNONIed sapow unone & SdI| 
JUSTOS OU S{I,nb ulse ‘[ [-x dINpsd01d e] ap JuIppe spow 
np uoneorydde | 1ed s9wiijsd 919 JUO SIOTUUOSTRS SJaJ Jo SIT 
*, VE(GS) "iM 124] = ’G dS) 189 44 ap adAj-ma119,T 
“(T1'z wonenbs) "4M T=? = sed turygp sa aygnbua,| 
op [eqgo[s inojewnssa,J 7 sdwis} ne v s0UIAOId eB] suep 
datjoe UOT]E[NdoOd eI ap dat} eIAI aTITe} eB] “mM Ied suOUSISOp 
“‘JUOWUUIApsoei1d SUIWIOD *(QOT Jed saydnynut) suoneunss sao 
ap SsadAj-sind119 Sdp SISTUUOSTS S}aJJo Sap anb Isule ‘sdouIA 
-old a.13enb sa] suep ajonbua,| ap xneqgoys sind}eullj}sa sap 
SIOTUUOSI¥S S}aJ} JO Sop onbiydess 9] aJUasoI1d | aINSI eT 

‘ojonbud | 
ap SINIIIA SAP SAOURTIVA SIT JUBUDJUTVU SUOUTIWIeXY 
"€°€ UOTINS BR] Op Z Nea]qe) ne sojuasaid ‘ja[dWIOd aJapou! J] 
DIA SNUDIIQO $}e][NSI1 XNB Sd[qe[qUlas $}e][NSII Sop 9UUOp 
(Q]2powW np sJuUepusadspul) siteurUNT[aId asATeue 9}190 

‘uonendod ve] op sumayea say Inod gpnjsod 
gjapoul gj oyOdut nad ‘7 Ja / say sno} nod g = (HF 
‘JUIUIITJOANOUSI ap sadnois xne Sl] SJoJJo,p sduasqe | 
ua nb suOION (‘[°Z UOM9IS BT IIOA “SOTVINI SUOIS91 SOT SUP 
SJUSIOJJIP JUIWIIIQWUIOUSP ap sin9joas sap w Jd SoUTeqiN 
SUOIS9I Sd] SUBP SdIUIIIFJIP Yq Sop & JUsIJOdde os gUUOp 
Joued jonb dj10d wu ap soouuop Saf ‘Ja “ZI “9 saselesap 
Sd] INOd jnes Ivd ‘salqrej JUOS SUOTIL[IIIOS Soy stew ‘sdurtd} 
a] SUBP Sd9TIIIOD JUOS (2 SINIIIO SAT) *sadAj-SindI1IO sap 
SONDISSEID SUOTILUIISA Sa] Jed SOUUDAOU SI] ISTATP 9INSUS 
SUOAR SNON “UoOT[MUeYdI,| Ted d9SIA aporsiod ke] op sIOW 
sop oquiesua ims ‘9 ‘*** “yp = f *(%4 — (if) = Ha 
‘ajonbud J op sinaiia-opnasd sap suudAOW PY We} SUOAR SNOU 
‘JUDWIdT[9ANOUSDI ap sodnois xnv Sol] Slojjo sop soyentur 


S}IAIOR,| INS SPQUUOP BP SAAS ap a}snqoi ajulo[uOD UOHeESIapOW ENa/g }@ UULWIE}JaJ}q 


SUOTIVWII]So Sap JIU9}GQO INO ‘sdwWd} 3] DaAv d}JQNbHUd,| ap 
SINIIIO SOP SOOUBLIVA SOP S]USWIASULYOD Sap anb Isure *UdWI] 
-[JPANOUOI op Sodnois xnve sal Sapqissod sjajjJa,p 3d u109 A1U9} 
HEIAIP I[9POUL J] :SJUBAINS Sa] JUOS ‘¢°7 UOTIOAS BP] B SQUUON] 
-UdW ‘IaIQpISUOD B sIn9jOeV} sjuRIIOdUI sone xnoq 
“SQOUIAOIA SaqUsIZJJIP Soy Inod uorjendod vy] 
IP SINI[VA SI] 91]US STBSIOASUBI] SUOTIL[IIIOD Sap 93d WI09 
sed jUouUdT}] dU IND sInojJeU]sd xne JUdaATeIedWOS 
‘JUIO[UOD sJapOW Np sevd I] SUL ‘dJ9POU JJ INS s9puoj Sind} 
-CUWIT]SO Sap 9}LOVOTJJO IIMT[IoW ouN Ja1odsa.p JUdWIATeSA 
JOWJod suo iedeas sap opnyi[Iwis ey] “ssoulAold soquss 
-9JJIP SOT INOd JUSUIISUdDII NP SaTQPOUW! Sap INIIII,p SOW} 
Sd] 91]Ud soyes9 SUOT]RIIIION ap dsayOdAyY | asnf nb 99 
*SQUISIOA S31] JUOS S9DUTAOI a1yenb soy suvp o3e]Ud01nOod ua 
suoniiedss say ‘110A of JnNod UO dWIUTOD ‘“sdenbipurt usw 
-3[e39 1UOS Wdq.J OP SUOT[MUeYDS sap (Sanpudsiye) soy} 
SIT 166] SleW Ud IIeIsTxo INb UONeNIs eI JUDIE Jol Nes[qe} 
Np SoijJlyo sa “atsnpul Jed ‘saoutaoid ojenb sap satjoe 
uorelndod ek] ap uoljeyMUusA oun ojUNsSoI1d | neaqel aT 


IIVUIUTIId sskjeuy ['¢ 


“UOT[MULYO9,| IP UONBVAIISGO Pp 9poliad kv] 9p MdII 
-91X9,[ B 19 INDIIIIUL,| B SNUIIQO $}eI[NSI So] JUBIeAdWIOD US 
‘Q[QPOUI Np OISOUSLIP J] IIIB] B IAIOS JUO GQ6] BP SOQUUOP 
SIT “8861 & Z86I SoQUUP SgJ Ins JUd}10d sJapow np uoNewW 
-1]89,] B IAJas JUBAB SaguUOP SaT *(0'0 “08°0 ‘$70 “S'0) 
= (P) 3¥IC JUOS SNUd}qO SINd}VUWIT}SA S9T *(9°7 UOTIIIS P| 
JIOA) o8e][LIpenb Jed syd1oyoeI 9uN,p USAOW Nv SdgWIT}S9 
919 1U0 (Q['Z) Op  JLIJVUI LP] JULSSIUTJOP SUOTLIIIOO So] 
‘adej9 oWIaIxnap Bb] Y “JUOWOIed9s ssouTAOId sap auNSeYD B 
sisnfe 919 8 (9°Z) 19 (¢°Z) “(Z'Z) Jed IULY9p a[apour a] ‘adei9 
digtuaid vy] y ‘sodej9 xnap ua ‘onbyueiiy,| ap ssouraoid 
ajenb soy mod sjensuowi joued op simajyewnjso xne oysnle 
919 & (OT'Z) 39 (9°Z) “(S°Z) “(7'Z) Jed Iuep aJQpoul a7 


SANOMId NA SLVLTNSAYN 


-ANOLINVILV.1 AG 
SHONIAOUd XNV ATAGOW NG LINAWALSALV “€ 


991 


"€ UOTIONS BY ISsne MOA ‘soyewoUe saporisd 
dP SINOD Nk SITJIPOW SINdJeWII}So sop sdURWIOJJod suUOg 
PR] luvIIsNyI sonbisidwis sjeinses sap juojussoid (0661) 
yong 19 UURUIOJ Jas “Soyessoasues] sojgnbua,p asAjeur | 
Inod ‘([66]) pieureg 30 UUeUIAjJoJq Jed onb isure ‘(gg6T) 
Joy[NJ 30 JoyeHY ‘osayeg Jed juswuwepso9gid ogS8estAua 
219 & ([[°Z) SWOFJ RP] Op sojuTeNUOS ap UOnesTNN,T 

‘uonendod ey op ajuep 
-UOdSIIIOD INIA B] IP UISIOA JUSTWRSTJJNS Jso sJgNbuUs | 
ap [egos AndJeWwt}s9,] s[janbe] uojeas ssayJodAy s10U 
aj{duraxa red auWod ‘sayjauuOlIppe sosoyJodAy Sap aiTey 
sues “z sjioddei say nod ajqeyea sjapow np x uone;ndod 
PB] Op SINI[VA SOP SUONCUITISS Sd] IITV.INX9 JUJWIWIOD JOANOI} 
ap ‘snjd uou ‘yuaprA9g sed jsa.U [] “UOTIONpOMUT,| suep 
QUUOTUS }Sd [I aUIWIOD ‘aydoi1dde a10U op s]UueJIOduI 
snjd say syusWIg{d soy rwWIed JUOS INb ‘sIoTUUOSTeS Ss}afJo 
Sap 19 dOULpUd) B] Op suONeUIISA.p snid s1jJJO,U [I “JUaW 
-wiej0u ‘anb 19 ({°Z) ua IuIfap 3sd [I,nb Jai 7X uonejndod 
RB] Op SIMITVA Soy JURIUASZIdSI BJapOU Np JUdIOJJIP soy 
jUsWaTJaINJeU Ysa ”u . STeIA,, SJIOdde1 say nod afqeuiea 
Jepow a anb jsa spoyjowW 93199 B SIMNODII Np JUSIUA 
-uooul [edioutid aq °”’z sj10ddei say suep Jusynuue,s UOT} 
-ejndod e] ap sinayea Sap sanbsnigq suUOeLIvA Sa] ond 39 & 
dipusye s nod uo Jed ‘aj]UBABIII 1S9 9SS9}SNQO! e] ap swWI]q 
-O1d 9] Jopioge Inod s9198s8Ns IpOYIOW IWIIIXNop BT 
*SoINdII9]UB SO9UUOP op UOTIedTJ 
-Ipow ey] sed a8txa,u nb ‘anbijewojyne snjd snsssooid un 
d1JJO aJgnbus,| 9p xNeQgoOls SINdJEWIT}Sd Sd] S9AV JOPIOUIOD 
JUDALOP I[9POW JJ INS S9pUO] SINIILUIT]SA Soy a[[aNbe] UOTIs 
dIUTLIJUOD B] JOSOAUII B JULISISUOD 9POYIOW BION *(P861) 
UURWIdJJoJq 39 SIO Ssuep g}UASId Iso Japg00Id ap 
UOSeJ 91199 Op d[UIOXS UP] *$}19,P $1N9J99A Sop SINOJeUITISA 
sop sapides snd suONeLeA sop d1]}9ULJOd & UOSeJ ap s}¥19,p 
SINDIOIA SIP SINILIO SOP SOOUBLIVA SOT JUBSSTOINIV Ud “xd “d 
‘$1219, P SINDIOIA SAP IINILIIIUS UOTINGIIISIpP LT JUeIJIPOW 
Ud SJUIWIISULYD Sd} 9p 91d WO II1Ud1 ap Juasodold (9/61) 
SUIADIS 19 UOSILILY ‘d[9POU J] INS S9PUOJ SIND}EUITISO SIT 
suep o}dul09 ud std 101nId stew ‘9youBIIOI 3119 Sed JIOp ou 
JUDWIIANOW 99 ‘UoTJe[NdoOd e] op SINI[BA Sap NBIAIU Np [391 
JUSWOANOW UN JS dUBIIOGe INI[VA 9UN,P 9SNd LJ IS SIVA 
‘Q[9POU Np sanouieied sop UONeWINSS,[ IOIOI[IWe,.p 13 
d1I9S BP] Op dJUdOeI-sNOs d1NjONAYS BT IIPUSTAWIOD XNdTU ap 
dI]JOUIOd B UOSR]J Op “SUOTIVAIOSGO Sap JOJJO INI] AAYIUDAJAA 
ap Jofqo Inod & sajUvIIOge SINITeA SAP UOTIIEIEp KT ‘(8R6T) 
usYD 19 ORIL ‘SuUBYD sue ‘so[qruOdsIp so]Uu9091 snd soy 
SUOT]VLUT]SO Sd] IIIP-B-1S9 9 *SdJULINOD SUOTJVUIT]SO Sd] Ins 
juoweredioutid 310d 3919]UI a130u onb sodoid 30 B SUODJON 
"SoJUBIIOGE SINICA Ip II) B $99199}9p JUOS (JJ9NbUd | Op 
SUOTJEUINIS9) SUOT]VAIOSGO Sap anb sioj oun uoTe[Ndod ey] 
dP SINI[VA SOP SUONVUIT]SO SI] JOIJIPOW op UOSe] BI JOANOI} 
B 91891 [I SIBW ‘UOTIVSIT9POW Ip 9IIATIOv 91NO} 9p joodse 
JUPLIOGWI UN 4Sd So]JUBIIOGe SINdTBA Sdp UOTIOOIEpP BT 
*{74} SO1I9S So] 
anb asst snjd lyoid un Juoyotyye sonbIso[OUOIYO Saris 
$09, 1866 Pl a Oe 8d bm Pa) 
suoriodoid sap sanbizoJOUOIYS Sali9s Sa] Jastapoyy (I 


(8861) UY 39 ORI] “SuBYyD suep 
a[duioxe Jed gsodoJd so [I suIUI0d ‘aNbISO[OUOIYO d119s 


BR] op sojuvIIIge SINI[VA Sop UOTIOdIEp oUN B Jap20014d (I 


SOl 


9SSajsnqol ¥] ap swWgjqod 9] Japroge Inod 
$991933NS 919 JUO SdJUBAINS SdPOYIOUI SazNe xnap sq 


"SUOISOI 
sojyed sane .p Ins no sdouraoid op siquiou pues snid 
UN INS 9}1eJ 9.119 PIRIANP UOTIVSIISe | ‘onbyesd Us sagstyyN 
3179 JUSATOP Sd}JUTeUOD Say IS ‘JUaNbgsuod Ie (‘soJUep 
-uodsoi109 ssdutAOId say Inod uonejndod e] sp sinoyea 
$9] JUL] SUOTJIPUOD Soy ‘s}UBPUddgpPUT JUSWId[[JoUUOTIIPUOD 
quos soouIAOld say Inod ojgnbua,, op sinoyeullsea saTq) 
*SQOUIAOIC Sop SUOT[NULYD9 Sap SaT[Ie} Sd] UOTAs “SddUTAOIC Soy 
Inod djgnbua | ap sinayeuitysa sap sadAj-sINo1J9 Sap 0S 
UOJTAUA,P 1Sd 9dA]-INdII9 UOS OND 93108 ap ‘saouTAOId asyenb 
Ins onb dpuoj as ou [egos IMd}eUIN]Sd,| ‘E UOTIOES RI B 
d1L19p onbyueply | op ssoulaosd xne spoyjow Pv] ap UOTIeD 
-dde | suep onb ‘saijiqie sop UN ,[ UUONUSW SIMITIIe ,p & | 
QUIWOD ‘ID[BUBIS OP JUDSTAUOD [] ‘OSVUUOT[MULYOI,p SIMdII9 
Sd]SBA op ouIns Jed uoU Ja ‘UOTe[NdOd RI ap sINdTeA Sa] sUBP 
S]Od1 SJUSTUASUBYS SOP JUSIAINS [IS JUSONbIUN BIPUDIA 
-IDJUL UOT VOTFIPOUW vy aNb (99aag]9 dT[Iqeqo ld) IWuUBIesS Iq 
‘onbiq119 Jso uoTe[ndod ke] ap aJUBepUOdSdIIOS INITVA BI ap 
ayooid JUSWIUeSTFJNS 1Sd sJgNbUd,| ap [eqo]s Ind} eUINSd | 
anb dUOP jd I9AdIP JSP SUOISI Sap ds[qUIISUd | Op UOT[N 
-uvYdd,| Op 9[!10} aye} Bl affonbe] uoyas ssayjodAy,, J 


“91UTe.UO0D ap s]duiaxd 
SINDIVUIT}SS Say onb syuBWOJ.ad issne anbsoid 3.139 WUsTe1ANp 
dUIV.NUOD FT| B SIJaMsse SINdJVUITISA Soy] “SaTewWIOU Saporiod 
ap sinod ne ‘jJuanbesuod Jeg “JUdWId}IOI[dx9 soosodui sed 
JUOS OU SOIZTUJAp S90 IS SUWIQUI ‘Sd]UTeIIUOS xNe JUSWIIAN] 
-PUNXOIddY JUSWIIOJUOD 9S d[9POUW! J] INS S9puo; Sind} CUI 
-I]S9 soy onb 90 B oIpud}}e Ss Nod UO “JUdTAINS dU agDUOUOId 
UOTILLIVA oUNONE Is ‘91]U09 Ie *soassed saguuop sap Issne 
SIVUI ‘SoJUBINOD Ss99gUUOpP Sap JUsWaTNes UOU JUapusdsp 
SINDJCUWIT}SS S99 ed ‘pse} snyd stow simarisny{d onb sfapow 3] 
INS S9PUOJ SINDJEWIT}SS SI] INS JUSTVIOINIIOAYI 9S SU 19-SaTJao 
‘OLIOS BP] IP NIAIU Np soulepNos suOTIeIIVA sap sfdulaxa 
Jed JIeusAINS [IS ‘sInojewNsa xne s9sodwi 9]uTe1U05 
d][9} 9UN ,p ddUASe | Ud, Nb suOTeUsIS ‘d[9pOU JJ Ns sopuoj 
SINDIVUITISS Sd] SUBP ddJ9[JaI ISsSNe BIOS dJ9NbDUA,| 9p sind} 
-BUII]S9 Sd] SUBP 9919[Jo1 UOTe[NdOd LI ap SINaeA Sop d][991 
UOTJELIVA 31N0} onb sinssvs aIsATeue | ‘aJgnbus | op xneqoys 
SINDIVUITISD ST DAB IOPIOUIOD B I[9pOU I] INS sapuoj 
XNBQO[S SINIJCUIT]SA Sd] JURISI[GO UW “SNOSSOP-Id IIOA 
‘SINDOI UOTIVSIISY.P NCIAIU 9 dI0Ip ‘jWeJ Ud ‘asayIodAY 
91192 ‘sopqelf JUOS dJoNbUd | 9p xNeqoys SiNd}eUINSd say anb 
‘juonbgsuoo Jed ‘Jd spuvIS JUIWIUILSTJ INS 1S9 SUOTSII Sop 
d][QWISUd | 3p UOT[MULYDI,| 9p 9[210} JI]Ie] B] onb asoddns 
UO ‘ICUS Jsd UONBOIJIPOW 93199 op UOT BOTTISN eT 


"7 stow anbeyod inod ‘(3}ure1]U0d eT Sus) 
J[Qpoul oJ UOas satIdoidde D-A Id11]VUI BS 19 9]UTeIJUOD 
91309 & IW1O[Nsse $}e19,P SINDIOIA SOP INd}eUIISd,| JUSINP 
-Old sayja,nb uodej ap ueUT[eY Op d1][IJ Np suoTenbe soa] 
JOTJIPOW JUSWIWIOS JUSIUOW (066) YONG Jo UUBWIDJJoJq 
‘p wo01s91 eB] INod suUsKOW ajgnbua,| ap INa11a,| 1S9 9/ (2 
li q = "anog = "am!" { ausoj P| SNOs 941199 9.119 
Issne jnod [[°7 UOIPUOD BT ‘OUTWeXd SUOIS91 ap odnols 
3] Inod uonendod xe] ap a[ev101 IMayea ev] ap ajanbua,| ap 
JOIIIP INDJEWINSA | 19 IQPOW J] INs 9puo;J INdJeUINS | JUDU 
-aatjoadsar quos £m 1" ya "4 mM I=" anb suojoN 


€66] siquiadep ‘ajenbue,p senbiuyos | 


T= PMN F 1" W'IRE SX = ‘Wand altp-e-3s9,9 ‘UOIs91 
91199 suep dsatoe uoNendod x] op sANKIaI a[[Ie} eB] 1S9 
W/W = 7M Ja JUepUOdSaIIOD dJQNbUd,| ap Ind} eUWIN}S9 | 
189 (Ha int X% 9/1 = 4 ‘pv uolsei eB] suep "x uoendod ej 
ap INg[RA PR] Ap I[Qpoul JJ IMs gpuoj IN| eUINIsa | 1S9"K NO 


|=? [=9 
GZ) fs + 0 iz. | = ] DE PM < —_ ea Dy x 
V V 


SOJUBAINS 9]UII] 
-UOD B[ B sastuinos juOs 7 sdwi9} janb aJ10duit.u eB Inofl e 
SIW $1819, P SINDJDIA SIP SUOTIVUITISS Sd] ‘UOTIVTJIPOUW 93499 
ap NVI9A U (0661) YING 19 UURUIOJJo~g Jed sasodoid 
UONLIIJIPOU LT YSI[IIN SUOAR SNOU ‘SUOTS9I SajEd ap suep 
date UOTe[Ndod v] Ans Saligs sap UOTIVST[9POUW eI NOG 
“snjd jUdI} dU syQapoOUr 9] aNbsIO] 
SINDIVUITISD SOP ISsdjsnqoOl BI JoINsse B JUBSIA ONDYSULIJUI 
SUISIUBSOUL UN,p IJ9POU J[ Jo}Op jnej [I lonbinod jsa,9 
“saqqtuodsip jusuUaTAap SsaguUOPp sa][aAnou ap anb sioj 
anbeyo s3Japowl a] 19389} ap afqissod sed jsa.u [I ‘saide-19 
QNHIPUL Jsd [I IWIWWOD “dJ9pOW! Np soouLR][leJop sayjanqUsad ,p 
9.19U09 U01]99}01d eB] ap UOTIsaNb ey] aAgrnos sayfarorjyo sonbyy 
-$11e1S op uoTIONpod ev] nod sJapow un,p uoNesTuN,T 


a[Qpow Np ssoue][lejop 
Sa] 91jU0D AUNUIIId as Nod sUONLITIJIPOFL = L°Z 


“STULOUODS SIN] 9p d}I9USSOWIOY,p 9AdI9 
9189p UN & IIIOIO assiey Inb 90 ‘saouTAOId di]enb say suep 
SITGVIQUIAS $3.1] SOATI IAI SANUANHIIJ Sap d1JUOW! (E UOTIDS 
Re] op [ nesfqei) slsnpur Jed date uoNendod ex sp 
UONLINUIA I[AWIIs UN *JUSWI9I9INUOD SN “dINS USL} ap 
9919919p 3139 WeIINOd 9U SUOTILIIIIOD $90 JURSSIZOI 9]UR} 
-SIxogid oinjondjs a1yne sunone nb Jasoddns ap jawed mb 
“9pN}9 93199 SUBP SIQUIWXd SUOISII Op sIQuIOU JNOd 9{ Jed 
Issne otjiisnl os aq “SnuUUODUTI sa9WIeIed ap d1quOU J] 
dnooneag ap 1inpdl sayesa SUOTILIAIIOO Sap asayOdAY JT 

“O9UITISO JUDWIaTQe[eaid 
INIA INI] & SOX SNUdIUIVUW 1ULI19 J[aPOW Np sangweIed 
soijne soy ‘asey[iipenb red ayosayool ap spoyjow oun ied 
SOQUTUIDIOP 919 JUO JUIO[UOD J[9POU! Np IdUL[QUWIISIVIA Pb] 
JURSTUNIXPUI SUOTIEIAIIOD aNNeNb saT*(7A"A) 7 = ”’Q no 
Ota kpSrgvisny Piaggio Vo 72p Se 
dIIP-B-1S9,9 ‘SIdUTAOIC $9}UdI 
-2JJIP Sop JUIWIASUdDII Np sayapowl sap sjuBpUOdss1IOD 
INIIII,.P SOUWII} Sd] 91]UA SaTeS9 SUOTIR[9II0N Sap gsoddns 
JUDUII[VS9 SUOAR SNON “S9OUIAOId sap suNdeUD Nod JUS 
-g1ed9s (7°Z) 19 (9°Z) ‘(¢°Z) Jed stuljgp safgpour say gisnfe 
pioqge.p suoAe snou ‘aa{qoId 99 IoUUOTINIOS INOg 
(uo]]HUeYO9S | 9p UOTBAIOSQO .p dpolod L| SuURp SNOUT SIOW 
onbeyo nod uewyey ap o17[f np suonenbs sap [nde 9] 31s 
-saogu a8eAr[eg anbeyyD ‘saguuop sap 911[210) B| ap JOUTISIP 
d3eAP[EQ UN ISIX9 99ALIOp aNbeYd ap [Nd[vd 9] oNb 9310s ap 
‘sonbLIguUINU dIpPJO JOTWIdId Np Sagalgp Sap dsI[N UOT}e}OU 
op spoyjow ey ap uoNeoydde | nod ssipoi onbyyewsojul 
SWIWILIZOId 97) “93eYO0}S ap ddeds°a Ud Jd [NOTed op sduwi9} US 


INI}VUIPIO J 9p dO] 93Ix9 sNUUODUT soijQUIvIed Say SsNO} ap 
a1u1ofuod UONeUWIT}sa,[ anb yes np ‘yURIOdUH swa,qoid uN 
SIOJ9INO} asod JJapoul 99 ap JusWAIsN[e, TJ (0661) YING 10 
UUBULIDJ Ja} q SUBP (8°Z) 19 (L°Z) SUONeNb? soy IIOA {s}e19,p 
s0edsa UN ,p SULIOJ SNOS 9}UaS9Id 3.199 a109U INed ‘(suOIs9I 
op sodnois un mod juowerei9gu9s snjd no) saoutaoid 
anenb say mod afqeyea ‘juUeI[NsI1 JUIOfUOD aJapoul aT 
“ssdUTAOId Soijne.p suep JUdUUdTAINS 
Sso[qe[quies suONe]UsWIsNe sop onb 99 ke dIpuaie,s jnod 
UO ‘90UTAOId 9UN SUP 9dULPUd} P| Ip NVdIATU Np o][qisuas 
uonejuowsne oun ev A [I ‘ajduiexo red ‘Is aonb jsa asay} 
-oddy 91199 ap af[ae1 s0uoNnbgsuod ey ‘ayedioutd ajeuo3 
-BIP P| ANS SoT[NU UOU SIdUBIIBAOD Sap 9119-INed 9110d WON 
sTBUI ‘ayeuOSseIp Isa (VA 74) 7 = 1D anb asoddns uo ‘nv 
UOISII LT SUBP I[QLIVA JUSWIISUIDAI NP I[apoul nev g190sse 
J Sduld] ne IMdI1I9,P S9WI9} Sap IM9199A a] d10Uap (54 
“(aye < AU *(,y3) = 7A Is uanbgsuoo Ie ‘saourAoid $30 
SUEP SO[QLI[BA JUIWIISUIDOI Np SaJapour sap sjuepuodsal109 
INIIII ,P SIUTII] S9] 91]US SoT[NU WOU souTeIOdUId]UOD sUOT] 
-R[9IIOD Sap SUOJ UIA 19 (Q66I) YOING 19 UULUIOJJaTq 
op syoIewep ev suojdope snou ‘anbruri}y,[ ap sooura 
-o1d o1jenb soy suep d8eWIOYD dap xnPe} Soj JosTTapow nog 
*JUIUWIISUDNI Np I[9pOul ne JUsWaTNIs onbidde_s ajanbua | 
dP SINIJVWIT]S9 S9p d]UTOfUOD UONSI[IPOU! 91N0} ‘sUOISII 
So] 91JUS SoJUBpUddgpUT JUeI9 dJ9NbUI | ap SIMd119 Sa] 
sda} a] suep 
uonelndod ke] ap sinafea sap JUNWId}IIOdWIOD np ‘suoTsa1 
Sd] d1]Ud ‘OPNIIIUIIs eB] ap 19 SUOIS9I Sajtjed sap suOT[N 
-UBYD9 Sap JI]Iv} BP] 9p pusdgap a]UIOfUOd UOT] esT]apoOUr 9]J9} 
JUN Pp JULI[NSI SDVSTJ JOP JUIWIISSIOINOV | ‘DOUIPIAZ 94N0} 
dq ‘SUOISdI sInaIsnid ap UoNendod vy ap simayea soy 9.1]U9 
SOTCSIOASUBI] SUONILIOI Sd] 911NO Ud JURST[aPOU Ud sadvdTF JO 
snyid sind}eUll}sd sap I1U91qQO0 JUDANOS Inad UO ‘sagaaq{9 nad 
JUOS SUOISII SOSIOAIP SOP UOT[MULYSE.p SoT[e1 Say pueNnd 
“UOISII 9[NIs UN 9UIIDUOD 1oT Nbsnl suUIWIeXd d[QPOW 97 


suoIsal 
sajned ap sdno.is un snod aj3urofuo0d uonesipapoyy 9°Z 


"sorjquivied sap SInd}eWII]sa sap sindi13 
XN SI[QISUds JUOS ULUI[eY op oI] J a] Jed sympoid syeqnsgs 
So] ayjonbey] suep sInsouw e] op d9pI oIN[[IowW oun auUOp 
a][2 10 ‘saasod sasauiodAy sap uvyd aj Ins a[qrxayj snjd nod 
un }so uOTIWIe HY Jed sgsodoid aspoyjouw! eB] Stew ‘spNoyed ap 
SUIOUW 93IX9 INIJCUITISA INI] 9p UOTJesT]NN,'T “oIpsO Jorwsid 
op IO[Av, ap d19s op UONeUTxoIdde oun Ins gpuoj /g 
Inod imoajzeunjss un juasodoid (9g6[) UYoY 39 Ao[suy 


(6°2) 
“(OB — (PY BI (D8 — (PY 8) = = 
Xa 


:S99UIIS9 IsuTe ]UO0S 
fg yap soomew saq *('”%)’g O-A saoteu soak (7) Y)’B 
SUONBUII]S9 Sap sUUOp INb 20 ‘suoNesITeaI sao ap auNDeYO 


SAIOR,| INS S8QUUOP Ep SALES BP a}sNqo/ ayUIO[UOD UOHeSI|SpOW ueNne|g Je UUBWAJa}q rol 


dace onbiydde sioje 1sd URRY Op a1I[1J oJ (UONeIOU ap 
dspoylou ey Jed snuajqgo xnap sno} 1UOS Vv 19 Y) “Yap onbno} 
-durdse 3- A d01eUr eR] Sd y 10 Yap douR|QuasTeIA ap UNI 
-IXBUI NP INI} BUITIS | 1S9 q no (y ‘YN uonnqlisip oun .p 
ined & ‘p-e-"d ‘Y ap onbnoidurdse ayewiou aimari9jsod 
uOonNNqLIsIp e] ap nied e& sayInpoid juos y ‘*°** ‘T = ¥ 
‘COY suonestess sap ‘apoyjeul 91199 UOTIS *(986T) 
uoyiuep red sgsodoid spoy lau B[ SUOAINS SNoU ja X INS 
UONIPUOd PT J9110d suostej snou “g 1a/P JOUINSa INOg 


(3°27) wt hillited ia 


onb 
‘(L°Z) sgide.p ‘ymsua.s [10 = (V‘A | — (O'R) 7 
anb sipue} ‘anbryseysoys uou jsa ‘[(Y¥)’O — (Y)’2] ‘Y I0 
A ins aj1od uoripuos ve] anbsing “sayqruodsip soguuop 
sap a[quiasud,| swuasgidar x no “(Y ‘x |’%)q = (Y)’O onb 
IOAIASGO B A1SISUOD 919LIdOId 33199 JOIJLIOA op sjdutis uaAOW 
UQ) *S9[91IOD UOU 1UOS (/°Z) IP WOIp 9109 Np satuio} xnap 
say ‘Y op uoNeUnss | & IJqenqiiie IMdiJ9.] ap 19 NUUOD 
y1ej9 Y IS WeIPUINgO UO NH IMd1II | 9p OWWOS LI Ip ISL, S [] 


CO id NO TQ) Rt A OOM De (N20 | 


:sgsoduiodap Isure 3.139 Ined UOoTJeWIIISA .p 
INII9, TJ “d9pOW! Np snuuUoOsu! sarjaurered sap sindjewT}ss 
Sd] aUasgidas Y no ‘u 9UUOp slow uN e,nbsnf sajqiuodsip 
sdQUUOP $2] $21N0} saide.p ‘7 slow ne ‘’ ap inayeunsd | 
qos (Y) 72 onb suosoddns ‘anbnewsyjew uoNejou ug 
i “SOIBIA SQOUBTIBA Sap 
UOTJEWINS9-SNos dUN JoIPUdsUA JNod Nb 9d ‘S9UTIS9 JUOS $3.1] 
-ouesed say onb yey ne s]qenqiij1e aJOUUOTIPpe UOTIVTIVA 
eR] 9p sjJdwioo sed JusUUdT] OU SoIQIUIOp sod onb yey np 
sulg[qoid un Jasod stojojno} Jnad +d- A SdLIJeUI $990 ap UOT} 
BST, J “soJuepuodsasI0s UONUIT}Sd Pp SINIIIO SOP D-A 
SOOTIJEW SOP ISsSNe SIBUT *$}¥19,P SINDJD9A Sop SUOTIVWINSS 
Sop JUSWI[Nes UOU Jinpold ueWYeyY op sy JJ ‘p’7 UOTIes 
e] & gNbIpUT 9]9 & [I SUIWIOD “suOTIeWT}S9 soy Ied sagoetd 
-WdI JURIO SoIWUBIed Sop SoT[IOI SINaTeA Soy ‘soonbiydde 
o119 JUdANEd UeWeY op o1I]1J np suonenbs soy ‘sawiijsa 
919 JUO dJ9pOU! Np snuUO SUT SaoWeIed say aonb stoj sus) 


sajguivivd sap Ssoguiyse sina[va op 
uOHesTyN | =p 9dw0s sua) anod syuausajsnfey $°Z 


‘sotpuojoidde snjd sasdjeue sap 
B SIOUSIOJOI SOP INJOUT 9ST Jad “IJ Np uoNesyeNtut,| 
Ins sjlvjgp sep inod ja uONeIOU op dspoyIeU eT] ap UOTIES 
-TWHIXBU 3p SWYIIOSTL ,[ JOSI[MNN,p uodsey &] 9p UONd sap 
dAQIq aUN INOod ([66]) JOIN Jo UULWIOJJaJFq MOA ‘90UeTG 
-WOSICIA RB] Op UOTIVSIWIXeUI oUN Jed suse a.199 JUaANned 
3[29pow Np snuuodsul soaowesed say ‘ayewsou uolNgG 
-LI]SIp oun JUO dJgNbua,| ap SINdI1I9 Sap 19 JUBWIaSUddeI NP 
Sd[QPOUW So] SUBP INIIIS.p SOULI9} Say onb asoddns uo J iS 


egt 


(‘sajeso sagsoddns 939 U0 19 9 ‘¢ ‘p = 
Inod sauIsIoA $91} 1U0S /o SUOTIVWII}SO SOT) “ET B BI 
op snuUOodUI soTjoweIed op sIquIOU J] JINpsI ssqgyOdAy 
d9D “€°T UOTIeS BI & sarUTJap (ha ‘ajgnbud,| op simaiia 
-opnosd xne uolssais910]neV p suoTieNnb9 sop juswajsnle | 
Jed sonuajqo sa[janpisgi SOOURIIVA Sop SUONUIT]Sd Soy 


juOsS {0 Sd] 19 (ZZ) SULP SIT[ANPISo1 SIOULLIVA So] UOS {20} 


SEAUO Oye oS 9 yp = Goo xX = fo aonb suosoddns snou 
‘QUIQUIOD $}e19,.p ddedSd,p IJ9pOW J] SUBP SNUUODUT $o.]9UI 
-eled op d1QUuiou 29] asINpei op UTLY (sds) a] suep sayqeil 
-BAUL ‘SOXIJ SJUIIOTJIOO 9p 911) B $1¥I9,P SINIID9A Sa] SueP 
SASNJOUT JUOS JUSWIdT[aANOUdI op Ssodnojs sap souuakow 
SoTq) “(7'Z) sjoued xne soidoid simaiia sap soyapouwl sap 
SIJONPISII SIOUVLIVA XIS SI] 19 UOISSIISIIOING ,P SJUSIOIJJIO9 
ymy say onb tsure ‘(7 °Z) JUSWIasUddeI Np sJ9pOW Np INaJ19,p 
SOUWII9] Sop SOOURTIVA dI}JeNDH So] JUOS dJapOU Np snuUOdUT 
sonjoweied soy ‘anbrun uorses ojed oun Inog ‘uonew 
-1}S9,p SINDIII S9p IJUBPUOdSIIIOS D-A ddLIIeUW BT ap 1d 97 
JENIUL $1¥19,p INdJO9A NP UONCUINSA | SIIP-B-1S9,9 “aI Np 
UONST[LNIUL | Jd BJOPOW Np snuuUOsUT saaWeIed sap uo 
-BUIT}S9 | OSIXD URE Y Op IIIf np apjooi uoNeordde JT 


*sojuepuodsalloo uot} 
-EUIT}SS ,P SINDIIO SOP D-A S9IIJVU Sa] Issne steu ‘7 UUOP 
slow janb d110dwW1,U INOd SINdJeUWII}Sa Pp Sd[qUIISUd S101} 
Sd] JUIWII[NIS UOU JUISSIUINOJ ISLSST] IP 19 aSeINIIJ ap suON 
-enb9 soy onb SUOJON *S9dUdIIJ91 IP UOTJUIW IIAB ‘ISKSSI] 
ap 19 aseII[IJ ap suonenbs say Inod ([66]) UUeWIaJJojg 
JIOA fsuoneorqnd sinaisnjd suep a910qeI9 1S9 URRY Op 
dT] Np jo s}e19,p sdedsa_p SaJgpOW! Sap d11O9Y] BT “sTIeJap 
ap snjd imod ¢ UOTINIS BI IIOA *Sd[[99I SUOTIVUIT}SS Sd] 
I9AB $]V19,P S$INDIO9A 9p UOTIDIPeid ev] op JUR[NODEp [oued 
dp SUOTIVUINSS Sa] JURIedUWIOD Ud *x9 “d ‘a[apow Np sdueW 
-IOjJod ey Jonyeag,p Jusyoewsed uoT[NUeYI,| ap UOTIVA 
-Iasqo .p spolsod ev] Ans JueIIOd suoTOIpsid say ‘sanbiyyjod 
ap uoNeIOge]I,| Nod 9}uv}JIOCUIT JS9 aTJ9 ‘UOT[MUeYDII | op 
UOTJBAIISGO .p aporsad PI & SINDTI91SOd STOW sap B SJNeaI 
$1€19,.P SINIIJO9A Sap , UONDIpPssd,, eB] BUEN? “sdUepUd] P| 
op no uonendod x] ap sina[ea Sap SUONeIIRA Sap dUII]Sa 
UO ND NO SIOTUUOSTS $1dJ JO SI] IWII]S9 UO ,NbSIO] d[duIax9 
Jed ‘sogssed suoneuinsa sop Jololsure imod airessao9u 1s3 
dSeSSI] IT “7 SIOW! JT JUSATNS IND 39 JUapadeId Nb stow sap 
d]quiasua | Inod sajqruodsip saasuuop say sano} saide ,p ’0 
dP UONUWIT]Sd | SUOPUS}UD SNOU ‘, ,dSeSST],, Iq “JUSWIOAIS 
-NjoUul 7 Slow ne ,nbsnl jUe}sIx9 SOQUUOP Sd] Sono} soide .p 
‘7 slow ne “’O ap uoNeUitsa,| SUOpUudjUa snou ‘,.1nof 
B 9sIW,, Vg ‘s[iviap op snid inod ([66]) UUeULIOJJatd 
MOA “o}QNbua | op SINIIJO $3] 19 JUDUIS{[aANOUAI op sodnos 
XN SII] STEIQ Sd] ‘SIOTUUOSTS SJaJ Jo SIT 19 JUSWIISSIOININL | 
“QOUBPUD} B[ IP NVIAIU J] PUSIGWIOD $]¥I9,P INdID9A IT “7 
SIOW NB JUBPUOdSIIIOD $}¥19,.P 1Nd}99A 9] 7H Jed suoUsISIq 
‘ueUT[e yy Op s1I[1J np uskow ne ‘7 stow jenb dj10duit,u 
e uonendod ve] ap Imayea ev] 19 DIQIUUOSTeS d]JURSOdWIOD 
Re] ‘souRepUs) BR] ‘JUONbgsuUOd Jed ‘Jo $}¥19,P SIN9]D9A So] 
d1Ipeid ap no asst] ap ‘anol ev 91}J9UW ap JouLJad snou s1e19,p 
s0edso,p dWIOJ snOs sJapoW Np UOT eJUAsoIdo1 BT 
*sduid] a] Soave JUDSULYO ‘¢°Z UOTIDAS P| B ONbITdxd 919 B [I 
SWIWOD ‘Inb aJgnbus,| ap sindi1o sap ue] ne sogl] SooURTIeA 
sop Juopusdep solo ed ‘sduid} a] suep soxty sed juos 
dU $}€19 SIP INILII,P SOWII) SOP (D-A) IULLIVAOD-JDULLIVA 


€66| siqwedep ‘ajenbus,p senbiuyoe | 


OP IOIIJVU BY 19 UOTJISUBI] Op 9DIIBU LT ‘STOJOINO} ‘(1 661) 
UURULIOJJoJq SUBP d}LIDOP UOTIENIIs BT & JUDO TIeIUOD 
*(¢°Z) Jed a1uljap suoNeAsasqo sap uoTWeNbs,|[ suep sjanp 
-IS91 SOULIO} op sed qe A,U [I,nb uodses op ‘s}e19,p INd9}99A 
9[ SUBP SNOUT JUOS (JUSWTe39 JUSWISSUIDEI NP SIII[NSIIII 
SOUI19} Sa] ‘apnjd oJUas91d B] suep ‘39) sJgNbUd | dp sIMdto 
So] ‘UOTIBJUSS9IdSI 93199 JURAING *([66]) UWUPWIIJJoIg 
suep d}1ID9p UONeUasgIdal eT B s[Qe[quas ‘991]Ud,p 
SaguUOp aUIUIOS ((,/f °° “(Ya) = J& 99A8 $1¥19,p 
aoedso,p ojoedwiod uolejussgidoi oun Ud snpuUO; 9199 
quaanad (777) 19 (9°Z) “(S°Z) Jed stuljgp SJOUNISIP So]QpOuL sa] 
‘(1°Z) ua ourur0d sturjgp {SU} a (7%L} <{77W} < {73} oar 


o=f 


(9'2) Sli tte 


Il 


Wh 4 ly sly PTW 4 ly 4 IZ = 7 


no 


Oe 9 leno tet ST yt 
Jed sostjapouwl 9149 JUdANEd 
sjoeued sap sinojeuijsa soy onb ([°7Z) ap s[nodep I] 


ajgnbus,| ap 
SINIJVUINSI SI] JUBJUISIIdII JPOPOU! Np UOTVUIS 
}2 $}¥}9,p doudso .p JUIOJ SNOS UONBIUISIIdIYo-p*Z 


*snuUODUI JUOS INb ‘sTe1A sadAj-s11e09 sap 
SINJTNSQNS JUIWIOD Sd9SI[IIN JUOS SUOTILUII}SD SOIQTUIOP 
Soa) (dS)9A = (( n?) dS Jed sguuop juos sjaued xne 
saidoid sinaila sap sasst] SadAj-s11eVd9 Sa “sed sorjne 
sx] suepQ = "G9 71“ T= 7“ TO = 
‘1 + ¥Z7] = J puenb]| = “gq onb ays a]]9) op sjansuoul 
SIOTUUOSILS $JdJJ9 SOP 9ICWIOD JUL] SIATIOLF S9TQVIIBA 
sap quos {C7} say 197 stow ne “4 ‘aj3gnbua.| ap UaAOW 
Ind}eWI}sd,| ap ued ne ds] 9dAj-11e99 | ap ‘dassI] UOU 
‘9yn1g UOTeUIT}SS,[ WUIJap (Gs) UoNeIOU eT ‘*saiTeUIpPIO 
$9118 SdIPUIOU Say Jed sgUINISS JUOS A SJUDIOIJJI09 Say] NO 


ht 


wo Mak { +7% + (as) = (gs) 
al 


uone[al Re] op juowaysnle | 
Jed sanud}qo ‘sguitisa sodAj-S11v99 Sap Sdgsst] SINITBA Sop 
SUOSI[IIN snou ‘dWIa[qo1d 99 Io]UOWINS Nog ‘oseuUOTIN 
-UBY99,P SINIIII Pp J9fqO ,[ SAWIQUI-SaT[a JUOS SadAj-$} 1899 
sop ojgnbud,| op suoeuisa say onb sipue} ‘snuuosul 
JUOS d}Q9NbUd, | Ip SIndIJO sap steIA sadAj-s}1V99 Sa “7 


“sjoued soijne stoi soy Inod nusjqo sjapow ne 
yioddei sed ‘sjaued sao nod snuajqo s]UsI9JJIp sofapow 
Sa] Jonbijdxa ynod sjoued ssoruaid S101] Sop seo 9] suep 
dJenbus | sp sindiJ9 so] Inod sjnjysqns sIMs[ea op uOTIeS 
[NJ “soles no Aq SowWgU sa] 1Ud}UNsgI1d91 sfaued 
xnap sa] anb aJ0s ap ‘(Z — 7) SIOW! Ne SIO} sWAIXIS P| 
Inod 9aJasqo joued g[ (| — 7) sdwo} ne sdejdule1 7 slow 
ne sloj 9WIIIxNap e] nod gaJasqo Jaued aj anb suojON 


(€°2) Mey ts Mey oe Pt ye ae ie 


1S (-ya B g4snle (Z)YV sapowi 9] ‘ajduraxa 
Jed “S91e¥1}s NO Yd/ Seuigui sa] SUBP SISTOYO JUdWIUAp 
-9091d sjoued xne juepuodsaii09 ajgnbud,| 9p simaiia 
Saj Jed sojuenbuew ojgnbua | op sinaio soy suodse|duias 
Snou ‘dUWII[qOId 99 JOJUOULINS INOg ‘sIOj d1gIWIIId P| 
Inod a}gnbus,| op ated jes nb jaued ne puodsai09 
(1)? Aenbua,| ap Maia] ‘ajdwoxa Jeg *(¢)YV IQpow! 
un,p Juowajsn[e | o1]0WIad Inod soinati9jue saxguUUOp 
op zosse sed ev A.U [I ‘sjoued sioIwiaid sto] say nog ‘| 


:SUONVITJIPOU XNIP I3IX9 ‘sIOJa1NO} ‘aJagpour 
Np s[[991 UoNvoydde,T ‘ney snd sgououg JdIgpisuod e 
$In9jde} XNIp Sap 39}dWIOd Jud} (7°Z) Ud IUTJap d[apou aT 


*SUOIS91 SojI]ad NO/Ja sjaued SIdAIp 
Sd] INS SUOT}VWII]ss sop UOTeS9I9e,.[. SUBP 9}1Ie9UT[-UOU 
9UN dIIINpOId sp JUSIUZAUODUI,| & S99UUOP So] IOWIIOJ 
-SUBI] OP HeJ os] ‘SoIjIqIe sop UN,| SInaT[Ie Jed g[eusIs &.] 
SWIWIOD ‘onbiwyI eso] UOTeWIOJsueI) e] Jed JUDWIIDKOIT JO 
$911e1} 9199 JUSANed oU IND SodURIIVA Sap S}OIOSIP S]USW 
-SANOU Sop JUdsINpOd syuUsWIaSUBY) S[d}1 aq “SUOT[UeYDE 
Sop Sole] sap sjuowesueYyd op ‘IJolNot4red us ‘Jo aseu 
-uo][NUeYd .p uRTd Np suUONedTJIPOW dp 193[NS9I JUdANId 
d}gNbU | Ip SINILIO Sd9p SIOURLIVA SOP SJUIWIASULYO So] onb 
3So UOSTRI OWIQIXNIP BT *(7661) JOEL OA “oArtppe uonts 
-odwiod9p oun IMs Issne xno JUasodal $}e1q Sap aseuQYO np 
soligs xne soisnle sajapour say ‘stuA-s}e1q xn “aarIppe 
UOTIISOdWIODEp aUN, p asEq FI AMS sast[euUOSTesep JUOS spnq9 
d1]0U sUBp SdgUIWeXxd oIJeNb say Ins soduIAOId sopuess 
sn{d xnop sop o3eulOYd op xne} soy ‘epeueD onbnsie1s 
V ‘oAlIppe uolIsodurosap oun Jasoddns e 9}sIsuod mnb 
31ueIn0d onbiyeid e] ap a1yUODUd | B BA IND 90 ‘uOT]e[ndod 
RB] Op 9SeWEYD op xne} sap dsatjeoT[dy[Nw uotIsodwios9ep 
oUN }IVIOUILIIUSD UOTBWIOJSUeI) 91199 ap UOTIeSITIIN,| 
‘nol] Jomweid ug “sed o130U suep oNbIWYIWIeZso0] UOeU 
-1OJSUvI] RP] B ILINODII Sed au B JUD}IOUT Soyedioutid suosies 
XNoq ‘“Sd9SIPIEPULIS SINIIIO Sd] JaSI[gpOu! ap onb 103nI[d 
‘ajgnbuda,| 9p SINIIIO Sop SIOUBLIVA SI] IOSI[IQVIS B UOSeJ 
ap sojnig ssquUOp xne sNbIWYIIesO, UOIeWIOJSUeI) eT 
Jonbiydde .p si[Iqissod vy & 11e1] WeAe SoIjIGIe Soy 99AdTNOS 
quo nb (7°Z) sJapow ne i111} JUuBAe UONSONb aijne su~) 


“oyUNWIsNe 
fanb dinsaw & sinofno} JUSNUTIWIp jo sagAst9 snjd sdui9} 
np yednyjd x] 1UOS saa “JUBSS9191UI Jey ‘stew ‘soyUepuod 
-S91109 A SUOTILIAIION SAP Sd}UdIJJIP JUOS SgAaTP snyd sa3se| 
-B09P Sop B SUOILIIIIOO saT *(¢ B [ OP) Sase[eogp soy sno} 
B AO SUONRIZIIOO Sd] SOAP J10119 JUDUO}SNf[e UN [eI9UgS US 
JAIASGO SUOAR SNOU Jd SA9UITISO SINTRA Sing] Jed } sjusIOy 
-J209 soy JURSe[dUIOI Ud ‘(7°Z) S9TQPOW Soy Sede ,p SaTfatigs 
SUOT]BIIIIOD SI] Q[NI[VD SUOAR SNON ‘assney ek] & s<UepUd} 
oun siojied yueyoryye ‘anbiyeiia nod onbjenb jsa juoW 
-d}J0dWI0D INI] 39 9[qely SUIOW dnooNeag 1S9 SUOTIL[9IIOD 
$90 op [Noyed oy ‘in9jNe | s[eUSIS d[ SUIWIOD stew ‘dO suOT} 
-P[91109 say onb satqrey snqd dnooneaq juos A suoneeslIo0o 
SsaT ‘aseuIQYS ud 9ATIOe UONe[Ndod eI ap a9AgI9 9IT[IGowW 
RB] oa[Jo1 nb 99 ‘1o;dwo,[ ap safjao nod onb aseulgys 


9}IAIOR,| INS SBQUUOP BP SAAS Bp a}sNqol ajulofuod UOHesSIapOYW| JONe|g Jo UULWIAJJO}q racy 


np saguuop say Inod sajqrej snjd jJuos sayja,nb Jausi[nos 
dP JUITAUOD [I SIeW ‘dIpUdIe A,S INeJ [I DWIWIOD ‘so9gAaI9 
JUSWId[e.19UIS JUOS O SUONLIIIIOO SAT “[] B | Op atea fanb 
9110S ap ‘Inassaogpesd uos jo Joued un Jed soNpold suon) 
-BUIT]SO Sd] 9.11Ud SUON 91109 say puasduros ‘/A red g10u9p 
‘Q[QUIdSUd SUIAIXNAp IT “¢ BT op ateA fanb 910s ap ‘joued 
suigUI a] Jed sajinpoid suONeUIT}sa say 91]Ud SUOTIRI9IZ09 
sa] pussduios ‘/0 red 910uap ‘ajquiasua Jatwieid ay] ‘auUaIp 
-eued Wda,| Inod sjoued op suonNeUinsa 31]Ud SUONL9IIO9 
ap saquiasua xnop ajuasoid (Q66]) 99] “OUISIOA Gdn 
oun Jed a9g0e[dwias ja ogsind9 jos su Fqf 9un,nb JUBA 
soouue sinoisnid yUsWoTTaNuqeY Iney [I 19 “qqN sowew 
sop sjoued sap ed sgov[ dual Juos uoT[NUeYD? | op }ud}10S 
Inb sjaued say ‘[°Z UOTIOIS BT B QUUONUIU 949 & [I JUIWIOD 
* dN Sap $2] Jo,, SOP UOSTI Ud S99AII9 9119 WOID UO .Nb 
‘sjuejiodut saseyedep sop eB sjoued sap suoneumse so] 
d1]Ud SUONI91I09 sap o]dut09 I1U9} Inod a[dnos JUSS 
“IJgns iso (7°Z) Jed tuyep (C)aV 2Qpour 9] Is gpuvwop 
}S9,S dole JUasoid a] NADI JUvAR SoI]IGIe sap uN, 
‘onbnueply | ap ssouraoid oijenb sap sunseys 
INOd sajqe[Ba JUOS SUOTILIII SID *SIUIIOJJIP JUIIOS S]UDIOLJ 
-J909 soq onb uatq ‘a1idoidde jsa (7) YV sepoul un ‘joued 
QUIDISIOI} 3] 19 OWIATXNap J] Inod onb sipue} ‘justuajsnfe uoq 
un efop osuuop (1) WV Iepow un ‘joued Joruaid ay nod 
‘armno uq 9 ‘¢ ‘p = fanod xnes9 sgsoddns 9119 Judanod 
(fp ‘/ <1) syuatolJJaod say a][anbey] uojas ajJauuonrtppe 
UONCAIISQO ,[ DAB ‘I[9POUL 9d JOpl[eA ap JOuLJod (p°Z UOTIOS 
B] MOA) (Z°Z) 19 ([°Z) Jed 1ULJ9p QUIqWIOS s]gpoW Np USUI 
-ojsn{e | ap ajuanbesqns ascjeue,T] “Sieiq ap S}UdIOIJJa09 
XN dJUIVIJUOD oUN JosOdwI,p ulossq np asATeue oUN Inod 
(1661) UUeULIOsJaJq MOA ‘9SIeIq uOU jsa ‘74 ‘OJQNbUA,| ap 
uskow InayeuINsa,] aNb a3jns9i [I no,p “QO = ‘9 '=) KX anb 
asoddns uo * 50 SOOURLIVA OP 1d O19Z DUUDAOW Op s}uep 
-uad9gpul oury|q }IMIQ dp SIWJa} sap 1UOS (,yM Say Jo ued 
NB S9I] SAdA}-S11v99 Saf IUOS ((p/2) TS So] ‘JUawWa|[aanoual 


ap sadnois xne sgij steiq say JUOS ((,2)q = 'g say no 
(ZZ) 59. Aisin ree aay ark 
(£2 HO + (eta % + Gla YO = Wa 


‘0S *( (7/2) dS 
ig (nN?) = (2 sogsIplepuels ajgnbud.| op simasta 
Sa] Inod dIpsO .¢ ap (YY) Jisseisg1OINe sfapoul uN aigssns 
djenbud,| op simoisa-opnasd xne dIjsOuseIp ap Jo soJapowl 
op UOTIVUIT}SS Pp sa[duIs sopoyjawW op uoneoydde .J 

‘sjleq9p op snjd mod (9661) “1109 19 
YSuIS MOA ‘UeTd Np suoNeoTIpouw saine .p sousedwiosoe 
1S9,S UONONPII 91}9_D ‘soseudW YOO’ Sr B OOO'SS Op dU I 
919 & QUUdIpeUeS Wqq,| op UOT[NUeYDI,| 9p 97e10} dT[IVI 
Pl ‘OQ6I-S86I Ud ‘afdwioxo Jeg ‘aseUUOT[MUeYSE.p ue|d np 
SUOTIVOTJIPOW sop Jed Jonbiydxa;s issne yusAnad ajygnbua | 
dP SINIIII SOP SIOULLIVA SOP SJUSWIASURYD saq ‘uoNeindod 
RP] Op SINITBA Sop sIQIUUOSTeS UOTINJOAY,] JINs Ib jI~o1d 
UN UOJAS ‘SIOTUUOSTS So} Jo Sap B SIUINOS JUOS dJgnNbua,| ap 
SINIIIO SOP S9dAJ-$I.1L99 SOP SUOTIVUIIISA S3] ‘E UOTIES BT Op 
] dINBIj el O1JUOW 9] OWIWOD “jIeJ U_ “ALI9S BP] Op NVdATU Np 
UOTIOUOJ JUOS SdOUBLIVA Sa] ONDsIO] aJgNbus | ap simaia sap 
SSOURLIBA SOP SJUSWIISUBYD Sap SAUID} Np [IJ Ne JUSTAINS |] 


LOL 


“SUIVUIOP 99 SUBP Sd9NJOIJJOo SdINILIOIUL SEpNig soy JUeU 
-I9DUOD SIDUIIOJOI SOP 19 WIg]qQoId np s1puojoidde snjd 
ashjeue oun nod ([66]) UUPWIAF Jaf MOA “dINe | ve oued 
un,p ssuod9J-UOU ap STIJOId sa] 91]Ud SADUDIOJJIP So] SUP 
apIsoi spoued xne soidoid sindiio sop souudAOUW soa] o1]U9 
$]1899,.P d[qQISsod asneod aijne suAQ (‘aUOYdgTI1 Jed SaMaIA 
-19]UI JUOS sfaued soijne sap xnod onb sipue} ‘aflorwop ke 
SOMOIAIOIUT JUOS JouRd JoTWId Np sdIQUIOUI so] “QUUSTPeULD 
Vdd. Sued) “(aTloIwWop ke sMorAIojUI Ied nO sUOYdgI9I1 
Jed xa ‘d) saguuop sap 9199][09 9p spoyJowW BT ap No ‘sjuep 
-uod9J sap ajanbua | e uonedionied ap s9inp e] ap a1puedap 
JUIANAA $d] JO $99 !SdJUIIOJJIP SMOIAIOJUT SAP B SUOTJVWIOJUT 
SOUIQUI Sa] sed JUOUUOp aU Ss}URpUOdsI sap oNbsJO] ITUSAINS 
JudAnad JUSUWIAT[aANOUdI ap Sadnols xne Sol sTelq saq 


*sduia} np [ ne Jussueyo sjgnbud,| ap simoaio 
Sop soouRlIvA soy onb aijjowded WelAasp sjapow oq (q 


*sjoued sludjajsip e saidoid 
SINdII9 Say Inod soajUdIOJJIP SoUUdAOW Sap dsIOUWIEd 
‘JUDWOTeINUNS SN{d ‘NO JUSWIDTJOANOUSI op sadnois xne 
SOT] SIVIG SJONIUDSAD,p 9IdWIOD IUD} WeIADP sJQ9poul aq (ke 


:oJanbud | op simaiso say Inod sjapowl un,p x1oyo 
oJ] SuUep JOJapIsuUOd. e& xnedioulid simsjovy xnap B A |] 


‘uonendod ve] ap simayea say JueJUasgidas a[apoul 
a] oodur: nod ‘ajgnbud |, ap sineisia sap Juawenbiun 
UOTOUOJ JOS s]I,Nb yso (74 — (pA) Saise.1]UOD sap a[qeuioU 
INHIISII9}OvIVD LT ‘ISUTY “dJQNDUD,| IP SINILIO STA Sd] JUOS 
CA — i) = (fa 00 “(9/9/25 X — ('2) = (4 -— 4) 
onb suojON “udAOW INIIeVUINSA,| 189 aif ne glee a= = cs ie 
Ry eee) slow dWIaI-/ a] nod 9Alasqo ioued Si) aon 
ee saned awai-/ a] soide .p 7x BP. INIIVUINISA | 1S9 (p/ 
no ‘ay ‘ a Ssh nt) = = (2 Sinaiia-opnasd ap 
SOLIS SOp 910UTISIP asATeue ouN Jed ene ern QUIWI9}9p 
919 & dJgNbUd,| ap SINdIIO Soy JUBIUASIIdII B9POU! IT 


dgnbus,| 9p sindis9 sap aapowl 9y_s¢°Z 


*sonbIsO[OUOIYS Satias ap 
J19LBA OpuvIS OUN Pp JUDUIAIIOdWIOS Np UONneUTxoidde oun 
JoUUOp INO J[QIxo]J JUSWIUWILSTJJNS SWIWIOS 919PISUOD JUBU 
-OJUIVUT 1S9 (SW 2 STININGY So[Qpoul sop o[[iuiey ey] onb 
gut] snyd qos ]I.Nb ustg “(166]) WURWIAJJ9Fq 19 (P86T) 
UULULIOJJOJ q 19 SILIOY *(€861) PPO 10 AdAIeH suep sojuos 
-91d JUOS dJQpOW Np sdueWIOJJOd BY JUBINSNI][I sonbiurdwo 
S1BINSZ1 SOT “(S6I) []BARIRIA 19 (P86T) AoaleH “(9L61) 
SUDAIIS 19 UOSIIIEPY SUBP SIDUTUEXd JUOS SoTapour soijNe .p 
uosieledwos ua gS Np sonbis109yi sojotidoid saq 
"T'€ WONDeS B] Op Ul} RI B SolUTJ9p JUOS (7) 3 
SUOTIOUO}J SaT *sdwid} np yUdpusdap /SL“ massa ,p SdUIId} sap 
SOOURLIVA SI] ONB SUOJON *O19Z 9p INOJNK aNIONTJ sfissaoons 
$19] JO ZT] Op squiosus fonb aJJOdwI,u op duIWIOS ze] onb 
JIQULUW I[[9] IP SIOTUUOSTES SJdJJOo SOP UOTINJOAD,| IAD9p 
uonenbs s1gtusep e] aonb sipue} ‘aireguly souUepUd} ouN,p 
gyeoo] UOTeWIxo1dde oun juassIUTjap ([°Z) ap uoNenbs 
JUIJISIO]] BP] 19 SWIIXNop KI ‘JUsNbgsuod Jeg *JUsWIIATIOId 
“Sal (J)8 X $0 Ja Yo ‘To s9oueliea ap ja O19z souuakOUl 
ap soJuepuod9gpul suRTq IINIq op suOTeginiiod sap juOsS 
{Su} Ja {7%} *{77W} satigs saq ‘ayqeasasgo UOU dUIQUI-a]]9 
yso {7X } dL19s8 BR] ‘sed JUasgid ay suep oNb SIOJa}no} SUODION 


C66] BIquedseap ‘ajenbuae,p senbiuyoo | 


(0861) Unseq o[duloxo Jed MOA ‘saguUOp sap UOTesITeuUOS 
-T8SOP OP S9JULINOD SopoOyIsW XNe 9}USI9YUI so UOTIISOd 
-WODEP dP} SUP] “JOI[NF9II SULIO}] JO SOIQIUUOSTeS SUOTIELICA 
*20UBPUD} :SdJUPSOdUIOD SIOI] Ud oNbDISO;OUOIYD dt19s 9UN,p 
onbisse[d uontsodwosep ke] asoddns ({°Z) ap uonenbs 
d1giwoid ey ‘Isuly ceo QOURLIVA }9 O19Z QUUDAOUW DdAe 
duRyg Jiniq un 3149 ssoddns uo ,nb JsI[NSI1II 9WI9) I] 189 
73 19 JOTUUOSIVS 9JJO,] 1S9 7G ‘JUIUIASSTOIOIL | 189 “yy ‘aouep 
-Ud} BP] op NBdAIU JI S90 ’7 ‘7 Sdwi9} ne (,,1e1A,, aseWIQYD 
ap xne1) uoneindod x] ap inayea vy] 3sa 7x ‘[°Z sued 


ey! 
(1-2) IS = ftg eA ale yy a= oy 
7 


eer 7 =o ties 9) tals hal Tom A 


:suonenbs.p JuPAIns 
g[quiasua | red g3uesoida. ‘(GSIA)) 2Seq Op JoINJONNs s[apour 
3] 1S9 UOTe[Ndod eI ap simayeAa sa] Inod 9gynjsod sjapou 
dT ‘SuOIs91 sojtjed op adnois un mod sjaued sap suolew 
-1]S9 Sop dJUTOfUOd UOTIeSI[gpOW ev] SUOJOpIOgeE snoU ‘p°Z 
uOI}0NS BI SUBP ONb stpue} ‘anbrun uoIseI o}1]0d ouN,.p seo 
3] SUOUTWIeX9 snouU “JUdAINS Inb soydeisered soy sued 


JUIUIISUIIII NP 3Japowl 9J 7° 


(0661) “[[09 19 YsuIg JaI~NsUOS 
B QAUI JS IN9}09] JJ ‘OJQNbHUd,| dp $JDOIIP S1INdJBUWIT}So sap 
UOTJONIJSUOD KT Ap 19 Wd. | op ued np 93uU99091 UONdLIOsap 
oun Nod *(066]) 997 a[dwioxa Jed IIOA ‘sapnyd soine .p 
suep d9si[n jo s9plea 939 & IND 9}91I1doO1d ‘sjuepusd 
-9pUI souIns9id 9119 JUdANAd sjJoUTISIP [oUed op sInd}eWIT}sa 
So] ‘JUoNbgsuod Jeg “d11Ne | B joUed UN_.p sJUsIOJJIp JUOS 
JUIUIIIQUIOUSP ap $1Nd}9a$ Say steur ‘sjaued say sno} suep 
sagquasaidal JUOS Aq So ‘SoTeinI SUOIS9I So] SUB ‘JouRd 
[nes un suep daquasoidai 189 Fd onbeypo ‘(uoyjNuueyss | ap 
$191] XNap Sd] UOITAUD) soureqin suOrsal say sue *(JUOTHAIq 
-WOU9P IP $1N9199S 19 JUDUIISUIDII AP SUOISIAIPQNs ‘JUdUI 
-9SUd001 Ap SIMdjoes “xa ‘d) JUgWANbiydeis09s soIWITIp 
ddN.P souesouroy sadnois sap 1uos sajye1ys saT *(soyveini 
SUOISOI So] SUBP JUIWIIIQUIOUSP op Sindjoes ap sodnois 
J9 ‘SOUIVGIN SUOIS9I Sd] SUBP SUTVGIN $91]Ud0 NO sUOSIeUI 
ap soied) juowionbriydeiso9s sooiuijgp JUOs Ad so] 
“918.118 DUIQUI BT ap No (qJqf) eseuUO]NURYD9,p orteWTId 
9]1UN dWIQUI Be] op joued oye un ed doe dulas 9119,p JUBAR 
SJIINI9SUOD SIOW XIS JUBpUdd UO][NULYSI,| SUBP dINSWIOp 
dAJOsqo saseuswW ap joued nesanou onbeyd sijonbey] 
SUBP ‘JUDIUWIITJOANOUSI dAe JT[oNsUoW joued Jed ajgnbus 
oun jso dUUSIpPeUeD VW qq. 1 ‘epeued onbisieis sed agstyeos 
(Wdq) 2Atoe uoNe[ndod ve] ins aJgnbus,| ap sped 3] suep 
ST[[IONIII JUOS ISVWIQY) J INs soUUdIPeULD S9QUUOP SIT 


epeuvy np 9aAndv uonendod ey ans ajgnbua,J "7 


VdVNV)O NV 
ADVWOHD AT NS SAANNOG 
Sad ANOIDOTONOUHO AIWAS V1 
wNOd SLVLA.d AOVdSA.G ATAGOW NN “7 


*‘JUDUI][OANOUSI ap sadnoi3s 
xne sgI] SIviq sap ajduiod sed jusuUdT} ou ‘jUaNbgsuod 
Jed ‘sa[gpoul saTJ ‘stow onbeyd uoneasasqo anes oun 
dIIP-B-1S9,9 ‘aJgnbus,| 9p SoUUdAOU SUONPUITISa Say JSUT 
-a[Nas JUsUUSIGWIOS 991]U9,p S9gUUOP Sa] onb 39 JUsWIgIed9s 
je1q onbeyo ke s9ysnfe JUOs safapour say ‘stuy)-s1e1q xne nb 
}eJ NP JIA sofapoul xnap say aus s]qeIOU sdUaI9FIP 
oijne sug, ‘shed xnop so] suep s9st[tN uOoT[MWUeYDI,| ap 
JUDUWII[[9ANOUSI IP SJOUNSIP $91] S9I|POW! Sap UOSTeI Ud S}UdI 
-9JJIP Sino[[Ie Jed JUOS sojapow sa ‘d}gnbua,| ap sinaso 
Sop SIOULIIVA Sap sjJUsUIOsUeYD sap Issne xno aiduI09 
JUSUUIT} SI 19 “TIN V Odi np ‘seo a1j0uU suep sUTUIOD 
“‘Juos oJgnbud,| Ip sInolJ9 xne sgisnle sayapour sa’'T “saatyeo 
-I[]dx9 soyqeliva so] Jed 93d wood us sastid uou sasgtuuosies 
SUOTJEIIVA Soy 19 BOULPUD] BR] ONb 3Ud}9]Jo1 ou JIQIUUOSTIES 
ajuesodulod eB] 19 dURpUD} Be] ONb 9310S op ‘saateo[dxa 
So[QeIIVA Sop JUDWIOTVS9 JNJOUT UOTIe[NdOd x] ap sina[eA 
sot Inod g[njsod sjepouwl gf ‘stup-s}e1q xne,nb jso ‘stoj 
-91NO} ‘xnap Sa] 91]Ud aIUBTIOdUIT soUaIIFFIP UF) ‘s{TeIep 
op snid inod (7661) JL JIOA “o9pnie o0U ap aapour 
Np a[99 & sfqe[quas sinjonIjs sun JuvAe ONnbIsojOUOIYO 
dLI9S IP SO[QPOW 9p opie | e s]e1q sop Jredn{d e] Anod sayinp 
-O1d JUOS o8eUIOYD np suoneumnsa say ‘stup-s1e1q xne nb 
suoUUOTUDW ‘UOTIDeS a]UASZId BI 2INJOUOD op JURAY 

*SoINNJ SOYdIOYOII So] JoJUNIdW jUdTeIINOd anb 
UOTJOIIIP BT B JUeNH suOTJsassns sap onb sure sieUIWIOS 
Joig un 9jUasoid p UOTIONS BT “€ UOTIIIS BR] B S9}UaSaId 1UOS 
epeuey np onbyues}y | ap ssoutAosd o1jenb xne sjapow 
np uoneorydde | ap sanbruidwis sye}[nsol so'T *7 UOTIONS BT B 
ogi[telap snid uodseyj ap s}Logp JUOS ‘asso}snqol ek] JoInsse ud 
Inod sa9j10dde suonestjipow say onb tsure ‘ayapoul aT 


‘MIPOUI I] INS S9pUO;J SIMd}eUIT}SO 
Sd] INS PIeJaI SUBS $99INIIAd9I JUOS S119 BT Op NVdATU NP 
SOUTEPNOS SUONLIIBA SoJ ‘ISUTY “SJUePUOdSd1I09 s}e39I3e 
Say Inod ajgnbud,| ap SINd}BUII]Sd ST 9DAB IOPIOUIOD B 
IPULIS JUIWIWISTJ INS JSd UOT[NULYDI | Ip 91210} JI] Ie} P| 
JUOP SUOIZ9I sojtjed ap odnois un Inod uorendod e] 
ap SINI[VA Ip $1VS9IBE ,P I[9POU! J] Ins s9puo;s SINd}eW 
-I]S$9 Sd] SIPUTLIJUOD & 9}SISUOD UONBIIJIPOW eT “o[apou 
np suonenbs xne s910d 109 1Sd aJapOU! Np ssoueyT][Iejop 
SaTTONIUSAI Pp P1VBI | B SUOIS9I Sajjad Sap SINdyeUIt}ss 
Sop dSsa}snqgol ve] JoINsse & JURSIA UOTIBOIJIPOW sUL_ (¢ 


*SUOIS9I S9D SUBP 1Ud}SIxo IND 
uonendod ev] ap sinayea sap soyqeAtosqo uoU sojuRsod 
-W09 Sd] 91]UD S99SIOIO SUOTIL[ZIIOO Sap 91dWIOD I1U9) B 
JIQULUL IP NPUDI9 1S9 JUIWISUIIOI NP s[Qpout oJ “sed 99 
sued ‘SoJOUTISIP SUOIS9I SojNEd op sjoued sop sinajyeur 
-1]S9 xnv JusUIQURI[NUNIS snbijdde 9119 nod sjapowl aT (p 


*‘JUJUWITJ9ANOUAI ap Ssadnois sap sayqissod sjajfjo 
sop onb tsure ‘sdwio} np [lj ne ojgnbua | ap sinaiia sap 
SIOURLIBA SOP SJUIWIASULYD Sop 91d WIOD JUIT] BJapOUl aT (¢ 

“o[Qpour up 
Sd[QVAIOSGO UOU SajURSOdWIOD sop sinaqoIpeid sInoy[Iouw 
dp ouOp 19 ‘aJapow np so9UIeIed sat Inod saoRdIsJa 
snjd sinajeultse sop suuOp ata (II 19 ‘spoued s}udI9JJIp 
SOP SINDICUWIIISS Sd] I1]UD S3}ISBIJUOD sop asATeue | JUL) 
-JoulJod usd ‘ajgnbua,| op SINd1J9 Say JURII[JoI onbIsOTOU 
-O1YO dLI9S Op I[QPOW Np UOTeUIULIIIEp LT] III[LOVJ IIA (I 


SHANOL,| INS S8QUUOP Bp SELIBS OP 9}SNqOi ajUIO[UOD UOHeESI|SPOW “eNe|g Jo UULWAJO}q O9l 


‘9.LO0 VIN ‘OleIUG ‘eMeNC ‘epeULD 


anbusneis ‘sayeisos sajgnbua,p sopoyigui sap UOISIAIG “JONI “A'S [$0616 WaTesniof “ATISIOATUA] MAIQ9H “SONSHeIS Jo JusWyIedag ‘UURWIASJIJq °C , 


:SUdAOU SINDJEWITIS9 sap 1ojdwa,] e woddes sed sjue} 
-1OduII sose]URAR xNap a1jJJo [oud onbeypd e saidoid sino} 
-BUII}Sd Sop UOTIVSI[NN, TJ ‘sjonsuow joued op sinoyewNss 
SJUIIOJJIP S93] 99.10UI,P S99QUUOP IUIUIOD IsIIIIN IJQpowW aT (Z 


*soljoweied ap saguinsa sinayea ap uOTIeS 
-1]19N.,| Jed sgsneod o][JOUUOTIIPpe UOTeLUeA ke] 9p 91d WI0D 
119} Inod saatfjmpoul yuOS sodA} SInaIIo say “URRY 
op s1yIJ np uoneoydde |, sed Jusw9}d91Ip snusj1qo 
juos ‘uOTIDIpPeId ap siMdisa sap sadAj-sinoi1a soy aonb 
Isule ‘sayqiuodsip saguuop sop s,quIasUd,| Ins s9puos 
(uonendod ve] op sinafea sop dUOp 32a) sayuRsOdWwOS 
$99 dP SOSST] SINDIOIPSId sad] *SIOI[NSIIII SOULIO} Jo O}TTeU 
-UOSIBS ‘9DUBPUD} :SdTqeAIOSGO UOU SajJURSOdWIOD SIO) 
ud uonendod x] ap sinaea say asodulos9ep sfapow oq (] 


:SOJUBAINS Sd] JUOS 
d[2poul Np sanbrijst19joVsed sopediould so] “suotsua}xa jo 
SUOTIVOIJIPOUW SOUTLIIIO DdAB ‘(1 66]) UULUIOJJOJq 19 (0661) 
yoing 19 UURWIdJ Joy SUepP Sdg]UAS9Id SdISOTOPOYIOUW So] 
9189]UI O[IIIe JUASoId J] SUBP 9}LID9p dISOTOPOYJOW eT 


(“JOUT}SIP aJoIJAe UN suep sasodxa jUOIaS 
JUIVUOP 99 SUBD SaST[B9I XNBABI} S9J) “s2dUaNbgsuUOdD Sa] 
JONJeAD Ud & Ja SANDIZO[OUOIYO Salas Sop NIAIU J] SUBP 
SJUBUINO} sjuIOd sap 19}9919p B ITAJas nad sjapoul aq (p 


‘sonbiyijod ap uorel 
-oqe]9,| Inod onb swgu op ‘ajapow np sdueWIOFJAd P| 
op UONeNyeAd | INOd sajueJIOGUIT JUOS SUOISIADIC Sao} 


oq ‘so[qiuodsip juos ajgnbua,| ap sjdolIp sinoyeunysa 
$9] afonbe]| Inod uoy[Hueys9 | 9p UONVAIJOSgO .p spoligd 
RB] B soInolig}sod saporiod ap pies9,[ & SoIQTUUOSTeS 
so]URSOdUIOD sap ja sdURpUd) Be] op ‘UOTIe[Ndod eR] op 
SINI[VA SOP SUOISIADIC Sap II[Qe19,p JoW Jd s[apowl aq (9 


“UOT]BUIT}SO,p snssdd01d np 
JINPOIA-sNOS IUIWIOD ‘SINIIVUITISI SID IP SIDURTIVA So] 
JInod onb Isure ‘sIatuuOstes $JojJo Soy Inod sinajyeunss 
sop 11u91q0 ,p Joulsod suokojdwia snou onb sjapow aT (q 


*SO9A0]9 
nod JUOS SUOT[MUBYDE Sap SaT[IeV} Sa] NO ‘sUOTS9I SaqTjEd 
So] SUBP JUSWIWIeIOU ‘d}gNbDUS,| 9p SINd}eUWII}sa soy onb 
SOIPUIOW SOOULIIVA Sap [BI9UIS Ud JUO (B[9pOU 9] IMs 
SQPUO}J SINDICUITISD) UOTLSI[9POU! Op Snssad01d Np 1Ud} 
-[nsoi nb uonendod ke] ap sima[ea sap Sind}eUIT]sa say (e 


:ojJgnbua.| op 
SINIG SINIIVUITISS S3] JOSITapOW ke JUdITIOUI INb sayedrourid 
suosiel o1jenb suloul ne e A [] “djJanbua,| op simayeulnsa 
Sop SINdIIO sap aNbISO[OUOIYO d119S eB] SUP jUdISTxo IND 
SUOTILIAI Soy WIDap nb ‘ajgnbus | Ip SINdIIIO Sap IapOU! 9] 
Jo ‘otuly UOTeINdOd Fv] op sindTVA Sap sduid} a] SUBp UOTN] 
-OAQ,] 1ID9p Inb ‘, JUDWIISUdDII NP sJ9poul,, 9] :SJOUTISIP 
S3[Q9POU! xNdp Ip UOSTeUIQWIOD BR] 1Ssa dJ9gNbUd,p ssguUUOp 
sop e& gnbijdde onbisojouolyd dt19s op sjeapow up 


NOILONGOUINI 71 


*s}e19,p aoedsa.p 


Q[QpOU! ‘JUSWa|[aANoual ne gi] sterq ‘joued red ajgnbuos ‘uewyey op aij :ueld ne ogi] souelleA :SqIO SLOW 


“9SESN UD JUIUWII[[ONID SINDVUINSA Sap ddAv SUOSTeIedUIOS sap Jed onb Isure 
“snpIsol op sonbrydeis op 19 OsOUseIp op SonbINSTIe}S SASIOAIP Op USAOW Ne daNTeAd Isa ‘ONDYUR[IV | ap sooutAoId 
xne uoneoydde oun,p seo a] suep ‘ajapow np sduevwiojiod eT ‘ajlgnbud,| sp sjuepuodsa1109 $}d91Ip sima}eUss 
Sd] DOAK JUIPIOULON OPUBIS JUIUUUSTJJNS }Sd 9[BIO} UOT[NULYII,p IIe} eB] Janba] Inod suoisa1 sajned ap sdnois un 
JURSTA I[QPOU J] INS S9PUO} STONSUSW xNeQOTS SINdIeWII}sa so] aonb ‘dIUTeIUOD Op 3.19) & “JURSOdUI Ud dJapow 9] Jed 
SIINPOd sind}EUsl]so Sap ISSo]sNqO] LI JUIIGO UC ‘SUOISII SOIUIIOTJIP INOd sajUeSOAdUIOD Sap SATIS Sd] 91JUD SUONLI91109 
ap 9}GUIOD JUST} [I SIeU “SUOIZ9I SdjtjOd Op NBIATIU Ne 9NId9JJ9 1S9 dJapOW Np JusWajsn[e J “dIgNbUd,| ap siNd119 So] 
quajoes ye nb ueyd nv sagt] ssoueleA Soy ‘Sdud} a] suBp ‘JUdSUKYD ONb JouWLJad 39 JUDWIAT[aANOUAI ap Sadnoi3 sap sjajjo 
Sop 91d WO 1U9T] s[QpOW 9 ‘sjansusw joued ap sindjeUWN}so XIS xNv JUBPUOSdIIO9 dJanbua,| op SINd1I9,P SOLES xIs 
Sa] INOd Sd}DUTISIP SOAISSIISIIOING SUOTILI9I Sop aonb sure ‘d1aI[NS91I1 9JUvSOdWIOD dUN jd JIQIUUIOSTIeS JIUBVSOdWIOD 
aun ‘aduepuda} sun Ue UOTIe[NdOd LI op sinayeBA sop dATIIPpe UOTIsOdWOssp suN asoddns sjapowl oJ “suaipeurs 
dSCUIQYO 9p Xne) xne s}e19,p sdedsa.p sJapow UN,p UONedTTdde | ap sieI[NsaJ Sa] SUOJUSS9I1d SNOU ‘aoe 190 suUeq 


aWOSdaa 


Pua Na Ts “WS 39 NNVA AAA aad °d 


SUOISO1 SOJHOd Bp MOd 9}IANIV | ANS 
SIJUUOP IP SILIBS op aJsnqo’ aJuUIOfUOd UOTBSIPPPO|| 


6S1 


epeued onbijsije}s 
vli—6Gl ‘dd ‘z .u ‘6 ‘JOA 
E661 siqueodap ‘ajenbue,p senbiuyoo | 


“SSI-StI 
‘snsuag ay] fo noaing “S°() ‘aduadafuog Yoivasay jonuUuYp ay] 


{0 S8UIP2aIOId ‘ISCJUI] P1OIII JO [BPOW 19JUNS-139][9f OY UT 
UONeINdWIODS 143I9M IeUIO NG IBON *(6861) “AM ‘MA TANIM 

"997-87 ‘UOLIDIIOSSP JDIISIIDIS UDIMaU py 

*UO1J]IAG BUIINAWUOD [0I1S11DIS ay] fO SSulpaaIoIg *Suryoyeul 
Joindwiod ur sjapow Ieaury-soy SUI “(6861) “A ‘AVAGNVEIHL 

“SSaid AVISIOAIUQ, PIOJXO :PlOJXO ‘ssauisng puv 

‘UO1DAISIUIUP f ‘Salpn]y 10911S11D]§ puv yljoay 40f spoyjaypy 
:aspyulT psooay fo yooqpunH *(8861) “aH “AGINOOMAN 


“6S6-PS6 OEI ‘aoUualng 
“sp1OdaI [eA JO IseyUT] ONeWOINY (6661) ‘d'V ‘SANVS 
0 “E'S “GYOAXV “W'f ‘AGHNNAY “aH ‘AGINOOMAN 
‘VL-08"INV 
quoday sqey [euoneN suUOSIY “[-YOVdNIW 10} opins 
Jas) (0861) “MX ‘WOULSTTIH 1° “dd ‘MOPUVD “fF SAUOW 
“OU. TSI] :UoIsnoyY ‘suoneordde jeonewoylew 
Joy sounnoiqns NVYLYOA AseiqrT/MeW (L861) ISWI 
“Ssold o1Wapeody :uopuoT 
‘Dlpg aauniyonO fo siskjouy *(6L61) “£°S ‘NVINYAIVH 
“OS-Sp ‘UONDIIOSSY 10I1]S1]D]S UDILaUWY ‘UO1JIAS 
BU1JNAWOD 10I11S1]DI§ ay] fO SsUulpaaIOld “UOTWeAIISGO 
pelIpul Aq psalep sofqe) Aduenbalf IOJ s[apOu! IvsUl]-sO| 
Joy sainpasoid Suryeos saneloi] (9/61) “£°'S ‘NVNUAEVH 


“OIZI-E811 
“pQ ‘UOIIDIIOSSY JDINSIDIS ubILIaW py ay] fO JDUANOL *aBexUT 


P10deI 10} A10941 W *(6961) “AV “YALNNS 9 “dl ‘IOA T7144 


“oNbIWOIe I1319U9 | 9p s[Q.1JUOD ap 

UOISSIWIWOD ‘dYydJoYyoo1 op Uoddey ‘sJolfMUSp! XOpUI soUBINSUI 

[el0Os SUISN SIOUIW OLIeIUO IOJ soyoivas AU[eIOU! PoAoIdU] 
(8861) ‘d “AGNOTV1 29 ““@'H “AGINOOMAN “AW SAIVA 

SCs 

‘ppDudyD anbijsijdjS ‘SaaijpAjSiuluipp Saauuop sap sanbijsijpjs 

SUOIIDSI]1IN SAT -/landay “IANS UOTIVAIISQO,| ap assajsnf 19 
sjuenbuew sinaieoynuep] “(L861) ‘d “AGNOTV1 9 “a “UVa 


"899-LS9 ‘snsuaD 
ay] {O nbaing “S°fQ ‘aduasafuog YIADasSay jonuup ay) fo 
SBUIPAZIOI “SUIYDIEW IdINdWOd IOJ $9jeI JOLIN SUNVIQI[eD 
UI sjusUIdojaasp JUD990y *(1661) “AC “NIANY 19 “WL ‘NITA 

‘TLI-LOL SO0IAIOS ONUDADY 
[eUIOIU] “SA “6861-8861 :YIMvasay P10IAY AAdAISIUIWIP 
palvjay pun auoou] fO SI1Js1Jo1S sued ‘sonbruyse) suryoyew 
Joynduios ul juswaAoidut posodoid Vv “(0661) “WL ‘NITA 


“€I-€ “61 ‘algnbua,p 
sanbiuysaf[, “9SMeULIOJUI SJUIWOIIsIS9IUa.p osei{dnod sed 
sapnig sepueis ap sUBP Nai ,p xne}] sap UONeNTeAY (7661) 


‘WT ‘TASNITAIZ ® “A SONVAM “Cl ‘TASMAN “S “LLATLYVE 


aIHdVaOOI sla 


"SoIeIA soouep 
-109U09 sa] Inod syeI[NseI sap sdUdNb9Jj e] Ins soguUOp So] 
aonb Isule SUdTIvJUO SINSUTW Sa] INS s9gUUOP SI] ITU91qQO,p 
stuiod jUO snou Inb apuo[ey] sag jo Mey eyley| 
IQIOIUIII ISSN SUOIIS9P SNON “UOoTeJUaSgId eI op anb 


nuajU0d np sa Inb 30 nod jue} sajqeJgpIsuOd sUONeIOI[PUI 
Sop & 9QUOUT JUO IND ‘ade 199 Op dINdLI9}Ue UOISIdA 9UN 
INs ‘SsdITeJUIWIWIOD SINI] Inod sawiAUOUP SdI}IGIe SIO} 19 
uaIMayos ZI onb Isure ‘s}e1[Ns91 sou I1u9}q0 nod gst 
suoAe snou onb sAtjeI9}I UOTJeI9puod Ied uOTeWNsSa,p 
sWMIWIeIZOId 3] 9seq 1So Janba| Ins sUIYDeUI dpoOd 9] TUINO}J 
BIND JOPYUIM Wei] JofoJOWO JUSIISOp sindjne sa] 


SLINANGWD aN 


*p10soe ,p 
soiqeqoid sop UONeWt}sa | }]Uepued saguUOp op sduleyo 
SJUdIIJJIP Inod suosteiedwod op sjei[nsei sap daijus 
ssouepusdgp sap Jo1odiooUul Inod aspoyjgu! ouUN JUdssIUINOJ 
dANeIOH UOTJeJOpuod eI onb IsurTe 91U9}L] B[QULIA & SaTapour 
Sd9J “p10s9e .p soipiqeqoid sap g1idoidde inajeuljsa 
un asin uo puenb s[9pouwl uN Ins sosgpuoys UOTILOIJISseIO 
op IMNdII9,p XNe] Np suUOTIeWITIsa sap soj9tIdoId say IdIOT 
-gure nod uo J onb 1UdIJUOW 191 $ojudsoId $}e1[NSEI SaT 
“SoIBIA S9DUBPIONUOS-UOU Say Inod 
sostooid snjd dnoonevagq ja SoreiA sadURpIOOUOD Say Inod 
SJUSUIOW SOp IpOYJOUI BI INs sx9pUOo;s SUOTBUIT}SA So] anb 
sosiooid sulow nod uN JUSTeI9 JATIVIO} UOTeI9pUod PR] ap 
dple | & SONUdIQO I[9POU! UN INs s9gpuo;s INdIIO,.p xne] np 
SUONPUINSA So] *SOIBIA S9NUBPJOIUOD-UOU $3] INOd onb saresA 
soouvpIODUOD So] Inod Jue} soUepUdd9spUI,p asayIOdAY,,| 
e yioddei sed sjuejiodult sj1ed9 sap wear A [I ‘say[aos 
SogQuUOp So] INO, “d[ePOW UN INs sogpuojJ UOTILOTJISSelO op 
INd119,.p XNV}] NP SUOTJEWIT}SO soy SUB STeTq UN qHeAe A [I.nb 
WEIUOUW U USL £91U91L] BIQVLULA & 3[QPOUW 9] 99Av NUD1GO 
quowojsn[e | JoIOTOWIe .p ULJe SAdTJIPOU 919 JUG sanbrjsyAUAS 
SOQUUOPp Sd] pULND “sIpoW JoOTWIId os] DSaAe JULLIOdWIT 
juowaisnfe p onbuew un srojied yreasjel uo ‘aouepuod 
-9PUI,p ssayJOdAY,| INS 9pUOJ JJ9pOW uN Inod nuajgo myo 
aonb mdy{[low 919 1te sonbij9yIUAS saguUOp ap SoTquIasUS sap 
yrednyd ev] nod 910938] s[qelie & s[QpOW Np opie | e nus}qo 
juousisn{e | aonb uatg ‘souepusdapul,p asayJodAy,| Ins 
soaseqg SUOT}BUUI}SO xne JUdTenbidde_s nb xn90 & SINdLIJUI 
dnoonesq op sieiq sop jUsTeudIdWOS dATIeIOII UOTeIEp 
-uod sed 9[no[ed sapOW! UN INS S99PUOJ UOTILOIJISSE[D Op 
INdIII,P XN] S9p SUOTIVUITISO So] ‘sOUBpPUsd9puUT,p sdUesqu 
dae ‘sanbijgyIUAS SagUUOp ap Sa[qUasUd Sa] INO *31U9}e] 
I[QeueA & I[QPOW UN,p soTjoWIVIed So] JOWII}sd INod sayeI9}I 
uonesapuod ap spoy}eul P| JURSTTIN Ud soUepUsd9EpUT,p osoy} 
-oddAy,J Ins sagpuoj sed jUOs ou IND p10998 ,p sajTfIqeqoid 
Sop SUOTIVUIT}SS Sap I1U9}q0 InNod UO ‘aseIIQWIVIEd 99 DAY 
*SOITeQUT]-3O] SJOJJO,p pre | e ‘soguUOp op SdureYo sJUsISJJIP 
Inod ‘suosiereduiod ap s}ei[nsel say ajuda saouevpuodap 
ap aseijguieied un Ins a9seq 1S9 9POYISW IUIIISIOI] VT 
“QPOYIOU! IIQIUIOpP 91109 
op UONLSTIIN | JOPUBWIUWIODI ap JaULJOd OU 9IDTIIV 199 SUBP 
soquasoid $}eI[NS9I Sd] SUBP UdTY “dANe19}I 9pOYJSW ke] Inod 
S2OULPIONUOD dp [eIIUI 9[QWIdsUd UN IISIOYS op jUd}}oWNIEd 
Inb sanbyeweyyew sopse1 op sed ojstxo,U [][ “IMo1J9,p 
XN] NP SOsIogIdWII $91] SUOTIVUITISS Sop eB QUdUT 1UO 
Sd9IOPISUOD SJUdWOTIedde .p [eIUT sqWIasUa | op SUOTITU 
-IJ9P Sd] S9INO} ‘saT[ae1 S9QUUOP So] INO ‘sapoy}suI saijNe 
Sop opre,| & snua}qo xno onb sajqeigpisuos snd dnooneaq 


Sjuswejsibaiue,p aBejdnoo ne salj inowe,p xne, :epAey; je Huowjswiy roren 


STB Sdp SdAB SUOTIVUITISS Sop JINpoOsd JUO saiINe .p ‘sa[qrej 
JUSWDATILIII SIVIG SOP B QUSUW JUST SIDULPIONUODS ap [eN 
-IUI JIQUIDSUS,| 9p SUOTITULJap SeuTe1I90 onb UsIg “ssouep 
-100U09 dp [BNIUI s[quIasUd UN ,p UOTIIUTJEp eB] op Wepusdep 
JATILIII IPOYIOU! LI OP OpIe.] B SoNnUdIgO UOTIBOTJISSEeO 
dp IMd119,p xNv] Sap SUOTVUITISS So] SUBP STeIg Np s0uUe} 
-10duIl,'T *Sa][ae1 SAQUUOP Sa] INOd sastogIdUT JUSWOATILIOI 
]UdIe}9 Jd SonbNEYIUAS saguUOp SoJ INOd sa{qeJOpIsSUOd sTeIq 
Sop JuaTey1Odw0d ‘souepuddepul,p sseyjodAy,,| Ins s9puojy 
1S9 Inb ‘sJUSWIOU Sop spoylsW eI op opie] & sanua}qo 
UONBOIIJISSE[D OP INDIO, P XNV] NP SUOTCUITS9 SIT *SOTVIA 
SddULPIOOUOD-UOU Sap S¥d I] SUP Sd]ULIIOCUIT JUDUIIIOT] 
-nosed JUate}9 Say[ags SoQUUOp So] Inod ssouepusdsp sa 
“SOIBIA SIDUBPIOIUOS-UOU So] INOd saInouIW ssdUBpUsd9sp 
Sap jd SdIeIA SddULPIOOUOD sat Inod ssduepuUsdgp sojIOJ 
ap UaTeNjoUl sonbuyayIUAS SaQUUOP sa] *Sa[[ae1 soguUOp 
Sa] Inod j1os ‘sanbrayiuAs soguuop sof Inod jos afqe[ea 
sed 11}9,U asayiodAy 9119D *sJUepUsdapul JUOs saguUOp ap 
sduivypd sjudiajJIp nod suosteredwiod sap sjejnsol soy aonb 
asayuodAy,| dsi]N & UO ‘SopoyjaUl SIO] sop xnop nog 
“o][901 UONeoTdde oun,p JURUDAOId s}UDWIOUSIOSUdI 
ap onb tsure sanbijgyjUAs soguUOp op opie | & soon[eAd 919 
]UO UONCUINSS,p SAPOYIOW SIOLL “P1099 ,p soIIqeqo.d soy 
UIOS D9AV JURUITISA Ud SOOIOI[IW 9119 JUdANA sojoTIdo1d 
Sind] anb 91]UOWPp 919 B [J ‘onbrje1d ua sojg1Idoid sastea 
NSU dp JUDWI[e1I9UIS 1UO d[9POUW UN INs sxgpuoj sUONeUI 
-1]89 SdD “p10d9¥ ,p SduT[IQeqold sap SUOTIVWIT}S9 .p OpIe | e 


8$60°0 ILET 0 €6€1'0 
v8L0'0 8870'0 TLETO 
67500 97£0'0 TLVO'0 
£9700 8L70°0 670'0 
SO10'0 $7700 £610°0 
dAnvIOI 100°0 = o7 $Z000'0 = 07 


uoneigpuod dANVIDI OpOyI dATILION BpoyI 


[eer xne 


UONBOIJISSEO IP INILII,.p XN} SAP SUONCUINSOD Sap IayNoyeo 
op JOWAId 19JUNS-1S9][9,J IP IJ9pOU IT *S}USWII.NSISIIUA pp 
a8e[dnoo 9f Inod UOTedIJISSV[D Op IMdII9,p xnNv] sop uo 
-WUWIT1S9 | 9p UOT]SoNb ev] ap 9B] B UO ‘9TDTIIe 199 SURG 


SNOISNTONOD °L 


“SJUDWIOW SOP 9POYIIW LI IP Opie] & 
SONnUud}]qO SUOTBUITSd Say anb saimayjiaw sed juOs ou (7) OD 
“(Q)O(MD (AOM)O aXQpow a] Ins sagseq Imds1J9,p 
XN} NP SUOTIVUIT}SO SaT “S}JUOWTIedde sop uoNIOdod P| 
Inod //0'0 ep UoNeUNss oun.nb isule (p)D *(€)O(1)O 
“(Z)O(1I)D eQpow np spley, eB s[qei[quias Jus 
-ajsnfe un 11U9}1qG0 Issne jnad UO *(ZZLO'() SIVAA INIVA PL] 
ap nod un asasstp nb (LPL) sotiedde sjuawis.14s1s91uU .p 
uoliodoid ey] op uoNeWNsd ouN,p apie, e& JUdUaIsnie 
uog UN 11U91qg0,,/p SIUIad B dATeIOI UONeIapuUod ap dWIUILI 
-O9]e | ‘SOIVIA SIOUBPIOIUOD-UOU Soy 1WIed ssouUepUadap soy 
ajenbepe uoseys ap sed satsogp au (7) 0(€)2 “(hy A(7A 
‘(1)Q Qepow sj aonb uarg ‘asodull,s opies ud dsTW oU_) 
"SdIVIA SIOUBPIOOUOI-UOU $d] 
Inod s]USWIOW Sap spoyj}IW BI 9A S9NUd}qO SUONeUIT]SS 
say aonb sastogid snjd dnooneaq 1UOS Sala “SIOJaINO |, *SoTeIA 
SIDUBPIONUOD Sa] INOd s}JUIWIOW sap dpOyI9UI P| INs sagseq 
Sa]]a0 onb sasioaid surouwl nad un jUOSs dAT} BIO} UOTeIgpuod 


S+0'0 9960'0 O10 
9140'0 Z8L0°0 80°0 
€8£0'0 86S0'0 90°0 
7970'0 8I€0'0 r0'0 
Irl0'0 9910°0 Z0'0 

$790000'0 = 07 squsWOW 


dAnBi9I OpoyrsyN sop epoyrs aisoney 


Sd][O9I SAOQUUOP ‘SdIVIA SIOUBPIONUOD ‘UOTIBSIJISSY[D Op INd1I9,p XN] 


g nvalqey 
Z8Z10 990r'0 09°0 ESeal £9810 O10 
90TT0 76610 0661°0 €ZET €LS10 80'0 
7890'0 L961'0 LI61'0 (SED p7Z1'0 90'0 
6¢90'0 €61'0 88810 rIe'l 96L0°0 r0'0 
6££0'0 981°0 6S81'0 Liat 89£0'0 Z0'0 
dANIIU 100°0 = o” $Z000'0 = o7 $Z90000°0 = o” s}uaWwOW 


uoneigpuog JAILIII OPOYIIA dANVION BpouisA 


(p8°7I X) Joos xney 


(p3°ZI x) 
QUIS xneL 


aanei9i! 2poynsyl sop spours 


So][O9I1 SOQUUOP ‘SITBIA SIOULPIONUOI-UOU “UONBITJISSEIO dp INdII9,p xneL 


L neojqe 


ZSt 


€66| siquseoep ‘ajeanbus,p senbiuyoe | 


R] Op opie, & Sonus}qO INIIIO,.p xNe}] Np SUOTIVUII}Sa saT 
, a7 ap INs[eA Pk] 310s onb ayjanb ‘soresA saouepIOOUOD-UOU 
sa] Inod jUsWOIITNINIed ‘sastogIdWI $91] JUOS dATILION 
dPOYIOUI LP] Op pre | B S9NUIIQO UONIIJISSeID ap INdIII,p 
xne] np ‘sjapowW UN INS ssgpuoJ ‘SUOTIBUITISA SoT 


00S ‘97 €90°7 [R10] 

I 100°T I I I I 
0 Stl 0 I I I 
I cE I 0 I if 
el EG 0 0 I I 
v COE I I 0 I 
v6 (GS 0 I 0 I 
(43 Ol I 0 0 I 
OLS 6 0 0 0 I 
el CHC I I I 0 
Lf LC 0 I I 0 
61 L I 0 I 0 
661 € 0 0 I 0 
IIc 8éI I I 0 0 
EK Il 0 I 0 0 
888 € I 0 0 0 
O01 ‘7 Vv 0 0 0 0 

d19UI PT 

SOIBIA Sate TN sours sous oP ITY 

soouep pa te -SsIeu -sTeu sunofap woudsid 
-109U09 P op op wounp  JdIWdig 

-109U0d 
-UON SIO! INOof SIISAN 
Ipon 


pioodVy = | ‘p10os9esaq =0 


peupnbetd sa BONUSpUr,| UOTIS JeI[Nsay 


sa][aei saguuop ‘s}eI[Nsai sap saouanbe1y 


g nes[qel 


“INIJCUIWIOUIP NS ANOI} IS SOTBIA S9dUBPIOIUOD 
ap sIQUuIOU J] ONb ulje SdIVIA SIOULPIOIUOD-UOU so] Inod 
INdIII,P XNL} Sdp IAI ,| IIJIPOU! B UGE *g NeI][qQe1 J] sUBp 
SOIVIA SIOULPIONUOD Say INOd 19 / NeaI[qQe) I] SUP SoTeIA 
SddUBPIOOUOS-UOU Sa]J Inod sJapowl uN Ins sa9puoj suoN 
-BUII]SA XNv S9IBAUIOD JUOS S[adI UONBOIJISSBIO Op INIIII,-p 
xNv} SIT ‘S[inas SIDAIP INOd sagpnayed 939 1UO s1I[IGeqold ap 
SUOTIVUISA,.p d]qUIasUDd oNbeYD & JUBpPUOdsaIION UOT]BOT] 
-ISSBID Op INd1I9,p xNe} Np ‘s[gpow uN Ins sagpuo; ‘suon 
-PUII}Sa Sa'T “Jenbogpe juswaisnfe un Jasoddns oasste] nb 39 
‘(g11aqI] ap seisap xnap) py'T 1829 (p)D(E)D “(y)O(Z)O 
‘(T)D o1uaie] s[qeiuea e& a]Qgpour oJ Inod ssduR[quIas 
-IVIA Sop Wodde np 1s9} np anbrystjeIs ve] ‘o1]UOd Teg “afqiej 


$91] UONBSTJIUSIS Op NBIAIU UN kB saguUOp Seq Jed 9jafa1 Isa 
sourpuadgpul.p asguiodAy,| Ins 9pUuo; s[Qpour JT *(911aqq] op 
S9ISAP XIS) BOT 1S9 SJUSWIOU Sop 9pOYIoW P| 9p Ind} eUIN}SA | 
e JuepuodsalIOD sdUepUsd9puUI.p asayiodAy,| Ins 9puojy 
3[Qpour J] Inod ssouev,quasteJA sap 110ddv1 np sa} np onbn 
“snes eT “(p)O(€)D “(p)D(Z)D “(T)D aquarey afqetiea & 
3[QpoOul J] JURSTTNN Ud ‘sATIeIZI UONeIQpUOd PI Op jo 9AN 
-B1I91I IPOYIIW L] 9p ‘S]UIUIOW Sop 9poOyjIUI P| Ap apie] & 
Sdg[NITed 319 JUO p1ODOB ,p sgq[Iqeqo.d sop sUOT}eUIT}SS S3T 
‘(6701 
jS9 S20Uv[QUIasIeIA Sap 1oOddes np js} np onbisieis 
B[) AVIA JDULPIONUOD YI INOd soguUOPp so] ddAe Jenbape 
juowajsnfe un WuInos (p)W(E)W “(P)W(TW “(DW 
JEPOW JT “67 SE Os ‘JUouI}snfe p snbuewi 9] Inod saourlq 
-WOSIvIA Sap JIoddeJ np jsaq np sqrej snyd ej onbysneis PY] e 
puodsazz09 (7) 9(€) “(PA (Z)A “(1).A aapour ay ‘sanqut 
-ered JINY op SUIOW JULUdIGWIOD SafapOUL Soy TMI “a[qIej 
S91] UOT]BOIJIUSIS Op NBVIAIU UN B SaIeIA saoURepIOOUOD 
-uoU so] Inod saduenb9lj so] Ins saguuop say sed s9jefd1 
JUOs (soQUIeIed JINY dp SUIOW JURUDIGWIOD saTapoul sa] 
$NO} ‘dIIP-B-1S9 9) JANIS UOU 9}U9}L] I[QLLIVA B B[QPOU UN eB 
JUBPUOdsaIIOD SoITeQUT]-3O| SdJ9POW So] SNOT, “9 neayqe} ne 
$99] UAS91d 1UOS SoTeIA S9OUBPIONUOD-UOU Sa INOd 39 saTeIA 
ssouRepIOOUOD saz Inod s}¥][NsoI sap sadUaNb91j say] 


“SOIVIA SIDUBPIOIUOD €90‘Z 19 SOTBIA S2DUBPIODUOD 
-uoU 00S ‘97 Weave A [I ‘UN snd ne ,p 1sd OURSsSTeU ap saguUe 
Sd] 91JUD JOUDIZJJIP LI 19 DIQUI LT Op aT[IJ ouNof ap wou 
Np ..<SIISAN,, 9P09 9] Inod p1oooe Wear A [I sjanbsay anod 
SJUDWIIIISISAIUD XNV SIOIYOIF xnap sap suosteredulod soy 
JULTIUNT] UA “SJUDWIIIISISOIU (65 ‘PZ WeUdIdUIOS (GO PI 
INS 9SBQ) { JOIYOLF I] 19 SJUSWIIIISIZIIUS QEO‘ Sp EUWIOJUSI 
(SINSUIW Sop IOTYOIJ o] INS 9seq) Y JOIYOIJ a] ‘sowtiddns 
919 Issne JUaTe ‘QdURSSIvU op d9UUR | 9p dWIeYd 9] sup IOS 
‘juowoedde .p dwieyod un suIOW ne suep j1Os JudTenbueuwl 
singfea sap sjanbsa] Inod sjuswiassiseius soy aonb saidy 
“SQUIUUTTS 939 1UO , IAINS NP SIO][ 9ANOIJOI UOU,, 11819 [VIIA 
jnje}S$ d[ Sfanbsa] nod sInsuru sap JOIYOTy s] SUBp S}USWII} 
-SISd1Ud So'T “UOSTeIeduwiod Be] Inod Juswoatiedde .p sdureys 
JUIWWOD SISIOYD 919 JUO ‘IDURSSTVU OP SIOUW 9[ Jo BOURSSTeU 
ap Inof 9] ‘o1QUI B] op a[IJ oUNof op WOU NP ..STISANS; 
apod a ‘Woudsid Jo1WoId af ‘sImayedTJMUSpI seNd 
‘Qpuoyle’y] jo ey suep ase[dnood np s[qeqioa 
}€19 | JOUTWIID}Ep Inod sagsI[NN saINpgo0.1d Sa] INs Jd SIOTYOY 
Sop UOTJONIJSUOD PJ ANS SJUSWIIUSIOSUdI op snd JoANoI] nod 
UO ‘(WdO?” 28] Suep sa09p Np JUdWIOI}sISaIUS,p O1QWINU 
J] JUSTeNIUI *, QUITJUOS Sad9p,, 1S9 [BJA JnjJeIs o] JUOP 
souuosiad say Inod ‘sIMdUTU Sap JOTYOIJ If] SUBP SJUDIUII}SIS 
-d1Ud Sa'T “JonUvU UDUWeX9 UN SLIdWIOD A *sa}9[AUIOD TAINS ap 
SaInpgo01d Sap ddA¥ QUIQUIOD ‘INdTI9]Ue 93e[dNod uN Ins 
9seq ‘, TAINS NP SIO] 9ANOIJOI UOU,, NO , S9WIIJUOD STAINS, , 
* QUIITJUOD SID9P,, JUIUIOD 9SSRID 919 BAR ‘// 6] OP UJ LT 
B ‘INSUTU ONDeYOD dp [e}IA 1NjeIs IT “SINDUIU Sap SIOIYSIJ 
So] SUBP SJUdWAI}SIZIIUS Sop onbuosjenb un s3ae spn] 
-TUITS SUTIN JUITRAL ,U IND SJUIWIIIISISIIUS Sd] JOUTUIT[S & 
JURSIA J[BIIUI UOsTeIedwiod oun soide snudsjat 919 JUDTBAR 
IND SJUIWIIISISIIUS SOP WRULIIJUSI IOIYOI} IWIIIXNIp IT 
"Q[QRILA I[VIOOS DOUBINSSE Pp OIQUINU UN JdAB SJUDWI9IISIS 
-d1U9 Sd] OND JeNIOUT,U SINSUTUI Sap IJOIYSIJ 97] *JUSWISAIS 
-NJOUI 61 & P96I Op UeTe spolod e] JUepuod ssotpNonIed 


s]uewessibaiue,p aHejdnoo ne sajj nowe.p xnej, :epAey jo Huowjswuy QS 


ap soap sa] Inod (INGO) s[e0W ek] Ins soguUOp op 
QUUDIPBULD oSKg PL] IP SII] SJUDWIOUSIOSUdI Sap JeUudIdWIOD 
JOIYOIJ QWIIIXNIp IT *[fVARI] Np S}USpI9Ne Sop UOISSIWUWOD 
RB] OP SNUIIGO SUdTILJUO SINOUTU Sd] INS s}USWOUSIOSUdI 
Sop WeULIDJUII IOIYOI JatwWsId aT *sgXko[ duis 939 U0 (861) 
apuoye’T 19 Jey red gquasaid onbriidwis [reae.y uN suep Sos] 
-I]N S9QUUOP op SIOIYOY XNIq] *UOTIDES 93190 sUBpP Sad}UaSoId 
JUOS SJUDWIdINSISOIUN,p ase[dnods op uoneoydde sun,p 
JUBUSAOIAC SdQUUOp 9p opie] & sognjoosjo UONeUIT]sa,p 
SdpoOyJoW SIOI] sap suOsIeIedWIOD sop sj}e][Nso1 soT 


SATTHaa SHANNOG — NOILLVWILSH.d 
SHGOHLAW SUG NOSIVYVdUWOD °9 


(Z00'0) ($100°0) 

LOOT‘O StTETO 0) 0) 
(Z00'0) (7100°0) 

£080°0 veIl‘o 80°0 
(8100°0) (71000) 

8090'0 760'0 90°0 
(9100°0) (F100°0) 

SIv0'0 LVLO'0 y0'0 
(1100°0) (p100°0) 

8070°0 €6S0°0 cO'0 
dANeION s}UsWIOUL 

uol]elgpuod Sop IpoylsW 


9UIT]So xne 
Jeol xne 
(sasoyuored a1]Ud OJIeD a}]UOP SadAj-sind.110) 


soglfIpow sanbneyjuAs soguuop ‘soreta 
SIDULPIONUOD ‘UOTIVOIJISSe[D Op IMdII9,p xneL, 


“SOTRIA 
S9OULPIOOUOD sap Sed J] SUBP JUdWAJITTNONIed ‘aATeIOI 
uoljeigpuod e] ap apie] B 9uNs9 (Pp) D “(E)D (T)O(IO 
9]U9}R] BQeiiea & IJapowW ds] IsI]QN UO pueNb siinpel 
JUIWIIIIOJ JUOS $JUSWIOU Sap 9pOYIOW PY] 9p spre, ] B sanud}qo 
3]2PpOU UN INS ssapuoj UONOIJISSEIO Op INIIJa,p xne} np 
SUONVUIT}SS SI] SUBP STRIG Sa] “saquUOP Sea] a1INpoid inod 
sagstnn 919 10 (Pp) W “(EW (7) NW (1) 21Qpow 9 Uoyes 
] nvs[qQeI Np saseo sa] suUBP SaIJJIYS Sap sayqeqoid sinayea 
So] “| N’I]PqQeI Np s9TJIPOU! UOISIOA OUN,p apre | eB s}INpoid 
sanbnayjuds sdguuop ap sa{quiasud,p dLI9s 9UN Ns sgseq JUOS 
¢ 10 p xnea]qei So] sup sojUasaid sjUdWOUBIOSUaI Sa] 


(1Z00°0) (Z00°0) 
8L60°0 LS60'0 O10 
(Z00°0) (9100°0) 
S8L0°0 L9LO'0 80°0 
(6100°0) (€100°0) 
68S0'0 LLSO'0 90°0 
(9100°0) (1100'0) 
96£0'°0 S8£0°0 v0'0 
(100°0) (8000°0) 
v610 0 6810°0 (400) 
dATIVION s]USWOU 

uoneigpuod Sop IpouIW (66 X) 


QUIT]SS XNBL 
(66 X) [e941 xnvL 


(sasoyjuored a1ud oped aUOP SedAj-INd119) 
SogtJIPOW sanbijayjUAS saguUOp ‘SoIBIA 
SIOUBPIONUOD-UOU “UONSIJISSE]D Op IMNdI1IO,p XNVL 


g nvalquyl p neajqey 
(z00'0) (Z00'0) (y100'0) ($€00°0) (7 100'0) 
13940) Ga) SCOT 'O 6l€el 0 vO6I'0 8rcl oO O10 
(6100°0) (L100°0) (Z100'0) (9€00°0) (F100'0) 
1v80°0 9980°0 SOTTO COLO 6SI1'0 80°0 
(8100°0) (¢100'0) (Z100'0) (8£00'0) (y100°0) 
9790'0 0990°0 vS60°0 (445 M0) 99600 90°0 
(9100°0) (8100°0) (Z100'0) (700°0) (7 100'0) 
SSP0'0 6S£0'0 ¢¢L0°0 C9ET O £€LL0°0 v0'0 
(Z100°0) (8000°0) (r100°0) (1700°0) (€100°0) 
$700 6rv10'0 LOS0'0 6LIT 0 08S0°0 c0'0 
DANII 100°0 = o7 $Z000°0 = 07 $Z90000°0 = oF SyUSWOUW 
wonelgpuod dATILID 9POYIW dANPIZIT IPOYIIAN sANLIDIT POY Sop 9poyjeW guinsa xne 
Jeol xne 
(sasgyujusied 91]Ud O[eD d}UOJ SadAj-1Nd119) 
SonbrjgyjUAs SsogUUOp ‘SdIBIA SIOULPIODUOD ‘UONBITJISSe[D 9p INdI19,p xnBV 
€ nvajqe], 
GGL C661 SIqusdep ‘ajgnbue,p senbiuyooe | 


"SoTQIeJ JUIWISANLIAI JUOS JATIVIOI UONeI 
-9puod red sonud}qo SUOTIVUII]Sa Say SUP STeTg S3’T *S}]Ue} 
-IOdUII sTeIq Sap Issne JUSUUDIACWIOD SJUSWIOUW Sap spoyjew 
RP] Op aple.[ B& SaNUd]qO soreIA sadUePIOIUOD saz Inod 
UONBOSIJISSL[D OP INdIIO,p XN¥] NP SUOTIVUIT]Sa Sa] “saTqui 
-9PISuUOd 1U0S $7000'0 = 97 19 $Z790000°0 = 97 nod sreiq 
Sat ‘100°0 = 97 Anod sjeqnsg1 suog ap suUOP dsATIVIDI 
apoyjeul ey anb uarlg *)7 ap xfoyd np dnooneaq pusdgp 
JANLIII IPOYISUW PY OP JUSWIIPUII JJ ‘SdTVIA SSOUBPIOIUOD SI] 
INO ‘dANIIT UOTIVIQpUOd LT d1INSUD JUSTIA ‘SUOTIEUITISS 
SOIMII[IOW SI] WUINOJ [QOD = 47 dav aanleIQI spoyIgW eT 
"SITQIVJ JUDUIITLIQUIS JUOS SdIVIA SAOUBPJIOOUOS-UOU Sey INOd 
SQUIT]SS INIIII,P XN} SI] SULP STeIG S9TJ “100'0 39 $Z000'0 
“¢Z790000'°0 = i DdAP DATIVION I9POYJOW! LT Inod onb Isure 
‘QANVIO UOeIgpUOd v]| INOd jd s}USWIOW Sop spoyjsW P| 
Inod s9juasgid JUOS $}e][NSII SIT “SdTeIA S9OUBPIONUOD ap 
JIQUIOU Z| Jed 9SIAIP Sd9SSPIO [EW SoTBIA SIOULPIONUOD-UOU 
ap sIQUIOU J JUA}UaSaIdd1 soteIA S9OUBPIOOUOS-UOU Sd] 
Inod indi19 ,p xne} Sz] ‘66 Jed uoTeoT[dnnw saidy “soreta 
SdOULPIONUOD Sa] INod ¢ Nva[qRi Nv Ja SdIBIA SADUBPIOIUOD 
-UOU S29] Inod 7 neva[qe} Ne sagjuasgid JUOS soyUepUOdsSaIIOD 
O[IeD s1UOJ 9p sodA}-sIna119 soy onb isure sonbrjaujUAs 
So99UUOP ap SdTQUIasUd Sop spIe.] B SaNUd}qgO UONVdIIIS 
-SB[O dp INdIIO,P XNe] NP SUONLUIT]Sd sap S9UUdAOUI So'T 


"OS UOTIVOIFIUSIS op 
NBIAIU Ne SIOJ XIp onb gyofaJ 1119 ,U s[apOW J] 19 €Q'¢Z I1eI19 
sonbijayquAs soguuOp ap saTquiasud oJUeNbUID soy twWIed 
juswiajsn{e.p onbuew np 3so} np sanbiysijeis sap agaaq9 
snid BT “Sales S9OUBPIONUOD SI] INs saguUOP Sa] ddAk (7) WV 
“(EW (7) NT) 21Q2pOW np Juswaysn[e | onb Inaj[Iow 
JUSWI9IISIT -11e19 SonbIaYIUAS SoQUUOP Ip Sd[qUIASUd so] 
ddAB B[QPOUW! 99 ap JUdWAIsNfe J ‘sonbiayUAs saguUOp op 
d{quiasud anbeyod inod ‘sanei9}I UOTJeIgpUO LT Op opIe | 
B “gumtse 11819 (7) 9D “(€)D “(Z)D(1) D square] a[quiiea & 
IQPOU! IT “dUAqT[ Op SaABap 6 O9AB 91IVS IYO 9OUDIOIOI Op 
uolNqlysip ey] e Woddel red 9u1911x9 INITeA 9UN ‘GG"L¢ 1S9 


juswojsnle p onbueul 3] Inod saouv;quuasielA sap y10dde1 np 
jso} Np onbijstjejs eT ‘yusuIa}snfe Uog sai} UN sed suUOp 
ou ‘wougId sWIgIxnep UN,p d[eINIUI,| 19 WoUdId 3] Inod 
suosteleduiod ap s}e¥1[ns91 soj Inod asduepusdap x] asin 
uO Jenbg] suep ‘I[aPOU! 9D “| Neapqe} Np saguuOp soy 99Ae 
jusuaisnfe mor[ou 3] suUOp mb (p) W‘(E)W (ZWD) 
3[QPOW 9] 189.9 ‘somauesed xis op snid sed jresijn,u uo 
sjanbsa] Inod sairegul[-3oO] so[gpow say twWIeg ‘saguUOp 
sop uononpold ef juepued jeimjonijs o19Z uN dUIUIOD 
JI] 11819 (SINIJVSIJNUIPI So1jNe so] sno} Inod p1osoKsap 
‘woudid of nod p10d9e) | nNes[qe} JI SUBP O19Z dIJJTYO aT 
"6'0 B Sax 919 WO “yp “°° ZT = 
“Tu Inod safeiul simajea say *,7 jos Juepuodsa1109 
QUITISS SXOUBPIONUOD Sassnej 9p xnv} a[ aNd 90 & UOdSeJ ap 
IUIJOpP 11219 DATIVIOI IPOYIOW vy] Jed 9sI]1]N saouepIONUOD 
op [eNIUI s[quiesua | onb s1Ip-e-1S9,9 “A a11[Iqeqoid daAR 
pW SUPP SOTJISSEID 919 UO }4 SpIod daa S}UDUII]SISIIUA ,P 
somted so] “A Ip SoyeIUI SdaANeIO} SUOTJBWII}Sa say Ins 
Sd9SeBq JUOS Sd9UWITISs SoITIqeqoid say no ‘({‘g] 34 un nod 


St (bs = | Ag: *+ (bs <0 aNd 


aonb 30 & 
UOSe] IP OXxIf 919 & js “oped a1U0JJ op Tessa onbeyo nog ° je 
ap Ingea e] F/B QUUOPp & UO “1oI SagUUOT USUI SUOTIE[NUITS 
soy Inod senbrjdde 919 & dANeIO}I 9pOyJOW LT puend 


Bi > 18 gt 


Ot < pO IS gel 


SOJUBAINS [B91 VT UOTIS SdgSse[D JUOS S}USUWII} 
-SISOIUD Pp Soiled soy ‘SayeIIUT soy[Iqeqoid ap nus ajdut09 
‘anb Jojaddes as inej [] “9M 10 pW “SeouRp1ODUOS-UOU 
dp 19 SIOUBPIOIUOD Ip XNITUI sayquIasus Sap SUOTITUTJap 
Sap JUapUddap sATIeINII APOYIOU! LT Ip sojotidold saT 


(1Z00°0) (9700°0) (7Z00'0) (1Z00°0) (6100°0) 
8L60°0 LOOTO 19010 98010 ¢60°0 0) 0) 
(6100°0) (ZZ00'0) (6100°0) (L100°0) ($100°0) 
$8L0°0 v080°0 8£€80'0 ¢S80°0 9L0°0 80°0 
(8100°0) (6100°0) (8100°0) ($100°0) (Z1.00°0) 
6S0'0 7090°0 ¢190°0 97900 LS0'0 90°0 
(9100°0) (9100°0) (9100°0) (€100°0) (100°0) 
L6€0'0 10100) LOVO'0 8070 °0 T8¢0'0 700 
(100°0) (100'0) (100'0) (8000'0) (8000°0) 
$6100 LO70'0 8070°0 8070'0 8810'0 cO'0 
oA eI9i 100°0 = oW ¢Z000°0 = ot $Z90000°0 = 0% S}USUIO UL 

uoneigpuod oanesgit spoylsyN| dATILION OPOYIZIAL dATIVIOU PPOYIIIN Sep epoyisN (66 X) 


(66 X) [991 xnBL 


guise xneB 


(sasayjuared a1]U9 OVD oUOP sedAj-sinaie) 
sanbrjayqUAS sdguUOPp ‘SdTBJA SOOURPIOOUOD-UOU ‘UONBIITJISSe[D op INdia,p xneV J, 


Z nealqeL 


s]uawasibeiue,p aBejdnoo ne sal noia,p xnej :epAey jo Huosjsuy vSl 


“SOTCIIUI SIMaTVA xNe oI[GISUSS Sed JIe[QUIOS dU spOYyIIW 
ey] ‘suonenbs,p owajsks np uornyos ve] inod sayerniul 
sINsyTeA SUTIN ‘JUdUALIedde .p sdwieyp saj sno} nod ‘saresa 
SdoUBPIODUOD-UOU Sa] INOd [‘(Q dp Jo SdIeIA S9DULPIONUOD 
So] Inod 60 9p ps0d9e,.p soufiIqeqoid sap gAojdula & UO 
“9st 919 B (L861) TSI Jed tuinoj [a1s1so] uA) (0861) 
*[]]0O }9 Q1OJY SUP [Ie]Op Ud d}TIO9p ‘UOIMINY 9p 9pOyI9UI 
RP] Op UOTLIIVA OUN,p IpPIe,] & N[OSI 919 eB S]UDUIOW 
sop spoyjow ev] Inod gsjn suonenbs,p swia}sks a7 

‘sed juatepuodsaii09 ou Inb sdo[q ap JueUsAOId 
SJUSWIIIISIZIIUD SdP WeANOI) UO Satfanbsoa] suep s}UdUIII} 
-SIBd1Ud Pp Soited Soy JUBNIOXS Ud 19 OOT II[1e} op s}Juepuod 
-Sd1109 SdO]q DUID Ud g 19 YW SIOIYOIJ Sd] JUBSIATP Ud D Sup 
SONUdIUOD SIIVIA SddUBPIOOUOS-UOU so] guUTIddns & UG 
(‘Sd9UIT}S9 P1ODNB Pp SI[IGeqoid sa] Ins s[qeasI[sgu Jojo 
UN JIBAB SOIVIA S9OUBPIOOUOD-UOU dp dIQUIOU Np uOTIONps1 
B] onb JoInsse,s op Ulfe d]JOYd9 oINJEd &B Tessa UN gNj4dIJ Jo B 
UG) ‘Tessa onbeyd inod sores saouepPIOOUOS-UOU 00S ‘6r 
onb asin BU UO ‘SUONe[NUIIS Sa] JonJOoJJo Inod asressao9u 
[noyeo ap sdui9} J] aIINPd1 op UlfY “O[IeD 91UOPY Op Tessa 
onbeyo inod sateiA saoUepPIODUOS-UOU QOS ‘6rz STIdUIOD A 
*s]USIdINSISOIUS ,_p Sarted YOO‘OSZ SWoJUdI Dd spquiasua J anb 
Jonbiewidl jnej [J “SUOMe[NUIIS ap sTquIasua onbeyo Inod 
d9STIIN 11e19 SoOnbNIYIUAS S9QUUOP ap Sd[qUIasUd (Vg Ap I119S 
dUIQUI BT ‘S[INas xne JUBPUOdSdIIOO SjaaJ INDI, p xnNe}] ap 
[NITed J] 39 BJQ9POU! UN INs S99PUOJ UOTICOIJISSE[D Op INd1I9,p 
XN¥] NP SUOTJVUINSS SOSIOAIP & JUBPUOdSdIIOD s[Inas ap 
UOTJCUTWIID}Op PI ‘7 Op 1d WH ap UONUITISA,| ‘saUUOSIAd ECS 
JUeUdIGUUOD g 19 Y SIOIYDTJ ap UONONpoOJd ey 1We110dWIOD Tessa 
anbeyD “oped aUOJ ap STessa Q¢ INS 9seq }Sd UTOT snd 
QUUOTJUDU SUONLINUIS op $}eI[NSI1 op ajquuasusd onbeyD 

‘o]Juepusdgpul 
JUDUIN}9{AWIOD sed }1e19 ,U d|[IWIe} 9p SUOU Sap jo sWOUdId 
sap UOTOEIEs BI onbsInd saretA saoUBPIODUOD-UOU Sa] Nod 
souepuodepul.p asaujodAy,| @ 1odde. Jed $1899 s1as9] ap 
Issne JUdTeUdIGWOD sanbi1ayUAS SdgUUOP dp Sd[qUasUd Sa] 
[| nesyqei Np UONNALIsIp &] 9p UOT[MULYDS UN }1e}9 SOTRIA 
S2IOUBPIONUOD Sd] INO $}¥I[NS9I Ap S1INDJO9A 9p d[QUIdsUd,| 
‘jusnbgsuod Jeg “NVIANOU B& SISIOYD 939 JUO $}e][NSII ap 
IN9}99A 3] SUBP SOIIZ SOP B JUBPUOdSdIIO9 SsINd}edIJIUSpI 
SoJ “g Joyo Np JUsUIAIsIsa1Ua snbeYd mod | neafqei 
Np ssduenb9Jj 9p UONNLISID B] Op $}e][NS91 op Im9}99A UN 
911] & UO ‘SaTeIA SIDUBPIOOUOD so] TwWIed sdUepUddepuUI,p 
soussqe oUN SIINpOIUI IMOg “VY JINYSY np JUWII)sSIs 
-9JU9 UN JUSUIOJOEXS DOAK JIVIA IOULPIOOUOD oUN }WeAR A 
[I “gq Joyo Np JUSWIIsIdaIUS onbeyod Inog ‘VY JOIYoIy np 
910ex9 a1do9 oun Hel9 g JOIyory a] nod j1ed9ap ap qulod aT 
“JUSWIWTepUsdgpUI SISTOYS JUSTeI9 SINd] BOT 
-UdPI SI] “SUOTIOIIISaI $99 JIed YW ‘(QUUdIpeUed UOTIeINdod 
e] suep swoU sap uonnredal ey a1a[Jo1 nb 99) souoyd 
-OdUBIJ SUOUZId Sap sed 3g] SUBP oNb agaaqa snyd q1e19 sUOYd 
-O[SUP I[[IWeJ Op WOU UN JONI JUSIOA as soUOYdosue 
smoUsId Sap dAB S]UDWIISISaIUS sap onb 9iITIQeqoid 
BT 886] Inod Joyo 3] suep jUdTeINSIy Inb souessTeU ap 
S9QUUY Sd] $91NO} ap 19 WOUSId SUIQIXNSP UN Pp Sd[eI}IUT Sd] 
$9]NO} UOTJVIQPISUOD Ud SLd S1OJajno}] & UE “SWOU sap xIOYyd 
Np S10] sSonbrydeisoyjO sojueLVA sap d}dul0d nud} sed BU 
UO ‘S}ueINOD snd say souUOydooueIy UOU sMIOUdId ES xne 
jo sJueINOD snid soy souOYydooueIs suoUudId OS xne d]TWITT 


est 


11e19 SUIOUZIA SAP XIOYD IT “S86 IP AJIIYOY od] suep Judes 
-n3ij nb sjueinod snjd sa] ssuoydoouesy ay[Iwey op suiou 
OOT xne ja sjueInod snd saq souoydooueIJ UOU sI[IWIeY 
op SUIOU QO] XNe dITWIT 11e}9 J][TWIeJ 9p sUIOU Sap xIOYS 
3] ‘saguUOp Sap UONdNpod ap snssad01d 9] Jd1y1[duIIs ap 
ULV “886 Inod d1]e1IOUW ev] Ins soguUUOp op dUUDdIPeURd 
aseg PB] SUBP SdATJLI[AI SOOUDNDIIJ S3] UOTAS SIN9IBdTJNUSpI 
SOP JURSSISIOYS Ud Y IJOIYOI NP SJUIWIII}SIZIIUS So] WNpod 
B uo ‘sanbij9yjUAs soguUOp op s[qUIasUS anbeyYd nog 


001 v6L‘L7 [RIO L 
69°8L 09817 I I I I 
0¢°9 (Ss 0 I I I 
COE Isp I 0 I I 
910 VV 0 0 I I 
Le'l I8e I i 0 I 
810 OS 0 I 0 I 
$00 €l 0 0 I 

0°0 0 0 0 0 I 
$99 8r8'T I I I 0 
tL 0 COT 0 I I 0 
v10 6€ 0 I 0 
c0'0 S 0 0 I 0 
pS'€ $86 I I 0 0 
Sv'0 al 0 I 0 0 
cl 0 og I 0 0 
£0°0 L 0 0 0 

woudid 
ee aJJTYO ay ae owgIxnop wousig 
-uddINOg souuy mae un,p 
ayenuy 
souanbely P1099 = [ ‘plosoeseq =0 


:IMIJVITJNUIPT,| UOTAs Te1Nsdy 


sonbrjayiuds saguuop ‘Sorela 
SIOUBPIOOUOD Sp d]qQUIaSUD ‘s}eI[NSO1 sap sooUONbII4 


T neaqey, 


(-019Z 189 (Q‘Q‘O‘T) ased e] Inod souanbe.y ey aonb 
gored npsod 1sd 9110qT] op g1sep uN nb Jonbsewias ynvj []) 
“QUaQ|] AP S9IZIP OY] IAB 9IIVS TYD 9DUdIIJOI OP UOTINGLISIp 
ey] e& Woddel red d9Ad[9 JUDWIDUINIIXO Isa INI[eBA 93190 
“POE 1S9 <DUBpUsdspUI,p ssayJOdAY_ J nod sadue;quuasie4A 
sop Wodde np 3s9] np onbrjsijels eV] Op INITVA BT * 6" LZ 
UOJIAUD 1108 “QOET/T8E Ip oNb Jso,U DdUBSSIeU Op dQUUL | 
19 oT[IWey op wou a] Inod pisos Ja WOUsId JWITxNop 
UN_.Pp o[eNIUI | nod p1oooesap kv A [I puenb woudgsd 9] nod 
piosoe un,p siiqeqoid ey] ‘woudsid a] nod p1osoe je A 
[I ‘SOIBIA SIOUBPIONUOD Sap %¢°gg UOIIAUD INOd onb uarg 
“QJUSPIAZ 1S9 SAQUUOP $90 suBP ddDULPUdddpUI.p ddUaSqR TJ 
*]T nes[qe) ne a9]Uasoid jsd SOIVIA SODUBPIONUOD Soy TUIed 
$]e}[NSOi ap 1Nd}99A oNbeyY op souenbej eT *dIITeIAOUW PI INS 


€66|1 Siquweoap ‘a}enbua,p senbiuyos | 


SO9QUUOP dp JUUSIPeUed aseg LI B 9JJOYOO op IBIYOIJ uN,p 
juowoLedde | JUsreyIOdwod sjafoid sap syofeul eT “epeueg 
aNbIISIeIS Ip 9IULS P| INS UONLULIOJUL.pP UdIPeULD 31]UID 2] 
Jed sgsijeod S}USWI9IS1391US ,.p ase[dnod ap sjafoid sIdAIp op 
Insed B snud}qo ‘sateiA SdOUBPIONUOD Say INOd s}e}[NsIJI ap 
SIN9IJDIA Sap BduSNHYJJ Ll ANS ‘s}UIWIOUSIOSUdI Sop 9ST[IIN B UO 
‘saguuop Sap uoTIONpod ve] JuRBpUudg ‘sonbrsyUAs ssguUOp 
ap squiasua onbeyo suep saiesA SddULPIOOUOD say IwWIed 
d9}00dsa1 sed 31e19,U sdUepUdd9pUI,p ssayiOdAy,T 
‘ouye1our anbeyos Inod JounNsip JUsUWIdI]sIs91U9 
UN SUTIOJUSI “9]URS BI OP JUIVUIOP J] SUBP S}]USWI9IISI9 
-91U9 Pp ase[dnoo ap suoneordde sap suvp sasi[qn JUdANOS 
so Inb ‘sagUUOP ap aseq 9119D *8g6] Inod 911[e110W PI Ins 
SdgUUOp op 9UUsIpeUed aseg Pk Ip S911 919 UO ‘SdATILIOI 
saouanbelj sina, onb Isute InajeoljMuapt anbeys ap 
S3[QISSOd SINI[VA SI] INS SJUIWIIUSIOSUSI Sa'T *(QdUvSSTeU Op 
o1ep ‘woudid ‘woudgid sWgTxnNop UN,p d[eIIIUI ‘dT[IWe} op 
wou) sUUOSIod op sInd}eoIJUSp! aeNb yUeUIOJUNI sonbN 
-9Y4JUAS SOQUUOP dp S}USWIdI]SIsaIUS Sap 9AO[CWId & UC 
‘OLIVE BUC 9p Sopoyjsu ap spre | eB syinpoid sonbysyyUAs 
SdQUUOP Op So[QqWdsUd,p s1I9s oUN eB 9poyIoW onbeys 
op uorneordde | justeusIdwiod suosieIeduios so ‘p 39 
€ SUOTINIS S3] SUBP Sd}LIO9P UONLUINSI,p S9<PpOYISW sap suOsTeI 
-edul09 ap s}e¥}[NS9I Say ‘UOTINIS 91199 sUBp ‘o]UNSIId UD 


SANOLLAHLNAS 
SAaANNO - NOLLVAWILSA.d 
SAGOHLAW SAG NOSIVUVdWOD °S 


“9Wa[qO1d 39 ap a[dulaxa UNONe I1U91g0,p sIwiiod JU .U 
¢ UOT}ONS B] B 9}IVI] UO JUOP UOTeN]eAI,| SUep s9Ao[dwa 
Sd9UULOP dp SdaTQUIasSUd Sap JUdST[IIN IND sajUdIOJJIp SoperqIUl 
SINI[VA SAP IDAB SI9ST[VII SIDUSLIIAXd SAC “IDUL[QUIDSIVIA 
op WNUWIIXeUl Np dpoyJoU BI] Op apie] e anUd}qGO UOTIeW 
-I}$9 J SI9A ond JO INI sdULIQUIASIeIA OP UONDUOJ &] Ap [ed0| 
UWIMUIIXPUL UN SISA 9SIOAUOD DATILIO UONeIgpUOd op dWIY ILI 
-o3[e J onb jnad as [I,nb Jonbrewo ye} (9/6]) UeWLIOQeH 

“QQUUOP JDULIZ[O}] OUN B SAINILIDJUI JUOS SdATIND 
-9SUOD SUOTIVIO} Sop INOd S9UII}Sd SdIJJIYD So] 91QUd SUOT} 
-PLIBA So] puenb uly pusid sWIYILIOST[e | op JUSWIOTIEN a7 


1855x 1855x 
Se wAee See SEUN Cit 


es Nae bol (eee = eee ae 
‘bode tig) Jaloto er tt 


-—1' 


op [noes 
3] BOdUWIOD F 9UIIO} Np / NBdAIU J INOd 7 UONLIDIII,| op 
SIO] SOTBIA SIOULPIOOUOD Sap nea]qQRI Ne sgnbifdde asekeyeq 
op uoneisdo,{ °3 dUIIO}] Np / NeIATU Ne s]eI[NSII ap SIn9} 
-09A op a[quiesua, |’ red suojuasaiday ‘auepuodsa109 
UONLIIJISSEID dp IIQULIeA BR] Op Naaru onbeypd Inod sgnjoajjo 
sd o8vALTeG Op UOT}eIOdO oUN ‘UOT}ORIOJUI oNnbeYyd Nog 
‘(p)D(€)H wonsesajur,| nod spuoses eB] 19 (7) O(1)D 
uoljovlojUul,| Inod dun ‘aseAe[eq sp suorei9do.p 


sajquiasua xnap anqejJo UO “(p)D(€)D “(Z)O(1) 9 arapowt 


3] onb tsure juswotsedde .p saqetiea ayenb Mog ‘ajapour 
3] JUASSTUTJ9P IND UOTIOIIIUI,p SOWId} sop UNdeYD Inod 
asekeleq op suoteigdo,p s[quiasud UN 9njdaJJa UO ‘jneY 
snd a9}uasgid sonbrysses91y Soyapouwi sa] nod uone}ou ke] ap 
ople.| Y “Sale.A sxoUeP1JOOUOD-UOU Sap JUBINOS NeIIqQeI 3] INS 
sansoyeue suorjeigdo saj aonb Isure sareiA ssouep1ODUOD sap 
JUBINOS Nesfqei ne ssgnbidde a3eAejeq ap suoneisdo,p 
dIgsS sun d1JOdUWIOD sWIYIWOZ[e | op UOTIeION onbeyD 
‘s0uepusd9spuUL,| op ssayjodAy,.| onbijdde uo puenb sonu 
-31Q0 SdTBIA SINULPIONUOD op UOT}OdO1d ke] ap 19 p1o0d9e .p 
souiqeqoid sop SUOTIBUIT]SS.p opIe.| & aD ie) ae. soe 
-TUI SINITLA $9] IJINIJSUOD Jndd UGC *“JUWIWAATSEdSsa1 ‘saTeIA 
S9OULPIOIUOI-UOU SI] 12 STBIA SIOUBPJOOUOD say Inod *05 
red 19“! sed uewiaqey ap owmyiiogye,] op suones9y 
1 sgide X syeqnser ap 1n9199A a] nod SQUII}SS SOIJJIYO Sd] 
SUOJUSIIddY *SdIVIA S9IOULPJONOUOS-UOU SJ] 19 SaTeIA BOURP 
-109U09 sof Ted Je1[Nsg1 onbeYyd Imod sguiss sasjyryo 
Sop JUDUIOJUdI IND xnea[qe} sop asevAK[eq UN B dI}J9WINOS B& 
d}SISUOD URUIOQeH op UOTeCUITSS,.p IpOYJOW BT °9]U91R] 
IIQLUA & SaTQpOW sop JowNse mod (9/6[) UeUTIOGeHY 
op dAT}VI9}I UOTJeJgpuOd op spoyjowW PI JasT[NN ynod uE 
“‘JUePUOdSIIIOD IITeQUT[-3O[ I[9POW I] suep say 
-guivied ap s1quiou a] onb 9aa]9 snjd stoj xnap iso JUS 
-NdOp Uas9id of SUBP SOUTWEX9 91U9}R] J[QRLIBA & SoTQpOU 
Sop UN SUep SOUWTIS9 9.139 JUDAIOp Inb sajouTeIed ap d1quIOU 
YT “S9WIT]S9 9119 JUSATOp INb sajawesed aznop pusidwi0s 
IIPOU JJ °9]U9}L] BQLIIA BK] Op 19 XNap jo UN JUOWIOTI 
-edde .p sajqeliea sop u0T}0e191UT | Nod 919} UN Nb Isure 
91U9}L] I[QLIIVA B] Op 39 JUDWIOTIedde,p s[quiieA anbeys 
dp UOTIOVIOIUL,| INOd SdUII9} Sap ‘(91U91e] I[QeIILA BI Op 19 
[e19Ud3 NVIAIU IP dUII} NP UOTIOIOIUT ,[) 9JUDIL] BIQVIeA 
Re] Inod xnedroutid sjojja soy Inod dwi9} un,nb Isure 
*xnop Jo un JusWolIedde .p sajqeliea Sap UOTNeIN}UT | nod 
JULIO} UN 39 JUSTIaTIVdde .p sarqviiea oiyenb say Inod xnedio 
-UlId SJaJ Jo Sap ‘TeI9UNS NVIAIU Op 9UIIO} UN pudIdWIO. Inb 
91U9}R] aqua B aJgpow uN Isa (p)D “(€)D “(Z)O(1)O 
gjepour aj ‘ayduioxe sed ‘yuoworredde_.p sarqeiiea oyenb 
ap seoaysueq’ *©*° ‘(Z)Q ‘(1)Q Jed saresa saouep10oUOS 
-UOU SdJ INOd saiesUT]-SO] SaTapoul seq 19° “(Z7) WS (DW 
Jed soreta sdduUepIONUOD So] InOd soiegUI[-SO] Sofapoul 
sot" £(Z)D S(T) 9 Safoquids so] Jed 9}U9}e] B[QeIIeA & 
Sd[QPOUL Sd] SUOIOUSISOp SNou ‘jIns nb UOTSsNdsIp eB] SURG 
91U9}P] O[QLIIVA B] ODA IISVIOJUI,p S[NU UOU 
SJdJ JO SI] SNO} B JUSd}J9WJEd INb sofgpoul sap anb suossip 
-nj9,U snou ‘snid aq ‘sanbiysies91y Soyapow saj onb suos 
-d19pIsuod oU snoU ‘9]101[duIIs op snid nog ‘soNeueled 
Sd] IOWINSS 19 JOLJMUSpI Inod so[[suUOTIppe SUOTIDINISOI 
sop Jasodunt Wop uC *(19¢ “d ‘6L6]) UeULIOqeH op [elgug3 
91U9}P] I[QRIIVA & I[QPOW! N& IWIIOJUOD JSd dJ9POUW 9D, 


Ix 


o= "(poz % =" poz 


Ja qusWatIedde .p a[qeliea d1gIWOId eB] Op 
19 91U91R] S[QVLIeA PT OP UOTOIOIUI,| 9JUSS9Id91 Za G5 V4 
JULIO} 9] ‘ajdwiaxe Jeg ‘juanbiydde:s sojjanyiqey suonoinssl 
SOT *, 4.7 SUOISUSUIp op Q0UdSUTJUOD op neve]qe} UN Inod 
g1N{es IIIV9UI]-3O] IJ9pOwW uUN,p soQuIeIed xne sanso] 
-eue 1U0S sarjquieied say “Nd = 'mjan(d — [) = Mm 


sjuowessibeiue,p ebejdnoo ne salj indwe,p xne| :epAey yo Huowjsuy rAcit 


‘SgIBIA SIOUBPIOOUOD So] INOd uN Jd soleiA saouUepP1OIUOS 
-uou Sa] Inod O19Z }S9 S JDIPUI,] 9p IMa[eA ek] NO 


> ba ys. 


PEAS oT Ouran e Woz 


Meta Cale on ies SE CAINE OPE) gitine se na 


Aes) HT Fe 4 PRT) O7 PA Gpp"s 


Ee) ORE 7 a (OD = CMy? V0] 


7189 SOINJeS SOITVIUT[-3O] 
Sd[QPOU S99 B JUCPUOMSIIION 9]UNIL] I[GLIULA B s[QpOW IT 
“SOIBIA SIOUBPIOIUOI-UOU Sd] INOd a[qe[quies UOISsaIdx9 
aun .p suOSOdSIP SNON ‘SoT[ENIIGeY SUOTIOIIISOI Sa_ SBA 


cx ‘ 


EOD IN (ZN) + 
4 NT — SW + 
+ EO W(DW + ODN + 
+ (zw + "(w+ (0)W = WAN) /* 12) 80] 


Jasod suoanod snou ‘saiviA S9OUBPIONUOD Sd] 
Nod 91Njes IJapOW! UN,p Jd SdIegUT]-3O] SJOJJo,p UdAOW 
ne osijeoi souepuddap ke] op osegUvIed np opie. | V 
Ig 4 X07 = ¥9 yoInId aarasqo uO ‘anuUOSUT 
1S9 SJUDUIII}SIZIIUS,p sited anbeyod Inod 93uUd}e] s[qeiieA 
R] Op IMaea eK] onbsind sgasosqo 3119 JUdANAd ou SOIJJIYD 
soo ‘npudjus udTg “JUoWoTIedde .p sojqeiea y osI]In uO 
ayjenbe] Inod s}uswdI1sis91Ua,.p ase[dnood ap uoneoydde 
dUN SUPP X $}PI[NSII IP INDIDIA DdAB ‘JUSWIOATIDOdSaI ‘SOTeIA 
SQOUBPIOOUOD OP 1d SdIVIA SOOUBPIOIUOS-UOU 9p dIQUIOU 
a] *!2 1a *0 red suoquasgiday *(o1e1A 2dUepIOOUOD-UOU 
}0 SIVIA JOULPIOOUOD) XNVIAIU XNIP JAB 91U9IL] I[QVIIeA 
UN SUIWIOD 9DURPIONUOD LT B J1Oddel Jed 1¥}9,] JOIBpIsSUOd 
jnad UGE ‘sUOTIOvIDIUT SoUTe1IIO SIIdWIOD A ‘saITegUT]-SO] 
SIJQPOW op UOHesSTIN | BPO’ lol 99]UNSoId UONL[NUIOJ eT 
‘soouepuodap so] Jonogweied op ulje oIpio owiatenb no 
UIDISIOI] NY Nbsnf UOTIDVIIIUT, Pp S9WII9} Sd] SNO} JUdUUId 
-WOd INb SaiegUI[-SO] Sd[QPOW Sap SdAB POI“ _P S9IIIIG 
-BQO1d Soy JUITNSA UO (686T) NeapNEqIy 19 (6861) OPIUM 
‘juowoiedde .p sdureyo sjussajjip nod suosteieduios ap 
$Je][NSI Soy 9.1]Ud DDUepUadEp k] ap ‘soiTegUT]-3O] $}OJJO,p 
UOTIOUO} Ud ‘aseIoWIeIed J] 9NIDaJJa UO puLeNb p1090e ,_p 
sopiqeqold say JOWI}sd.p UlJe 9}]U9}L] O[QeLIvA B SoTapOul 
So] Inod UOTeUIT}Sa,p SopoyIaU sap Jast[MN jnod uC 


GAILVUALI 
NOILVYAGNOd VI AG AGIV.T V 
NOLLVALLSA - ONVONAdAGNI-T AG 
ASAHLOdAH.1 AG LNAWASSITANOSSV “P 


“XNBIDUT S[INIS SIDATP S9P S]aJJo Sop 
SOdOJd & SJUIWISUSIOSUdI SOP JUISSTUINOJ ¢ UOTIOIS BT SURBP 
S9QUUOTIUSW SUOTILINUIIS SOT “SATIOAa[Qns UOSJ ap SISIOYD 


LSI 


JUDUITeI9UYS JUOS sfINas sap “64 “14 XNeNIUT S[INas sap xIOYd 
np eipusdeap spoylsw ev] ap JuoWapudl af ‘anbyeid uq 
“UOISIODId SDA SONUUOD Sed JUOS dU JATILIDII 9POYIOU PT 
ap sonbrisiejs sojatidoid soy onb Jonbiewos WeIpney [] 
‘uoneIN 
JUWIIIXNIp LI dp SIO] SoJUeIIOdUTT sUOTIeTIVA ap sed & A.U [I 
‘JUII[VIOUIH “SdIBVIA SIOUBPIODUOD So] InOd p1Os9N ,_p 
auyiqeqoild ev] ap SUOTIBUITISO Soy SUBP SaTQRIOPISUOD sUON] 
-BLIGA Sop asInpOId UONeIDT JQTWId BT aNd JUSANOS IAL 
[I ‘SIOJOINO]L “SdtV1A S9DUBPIONUOS-UOU Sa] INOd p1099e ,p 
soliqeqoid sap suoneuinse say suep soJUReIOdU SUOTIe9D 
-IJIPOW sop eB sed sUdUI OU UOTILI9I1,| 19 saTyTISNf so $}USW 
-O.1)SI3d.1U9 ,p Sdited sa] $djno} twWIed p1o0soe ,p d11]IGeqoid 
RB] & a[eSd JSd SdIBIA SOIOUBPIODUOD Sap kB JUSpUOodsaIIOS 
Inb sJUdWId1}sIs91U ,p sailed soy tuIed p1o0s9¥ ,p suIqeqoid 
e] onb asoyjoddy_| ‘suoneordde sop g310few ey] sueq 
“sogyooiddel Jus 
-WPSIJJNS JUSIOS PION9N¥,.P SoITTIqeqoid sap SdATINdgsUOd 
SUOT]BUIT}Sd Sap onb 99 B nbsnfl sida so JIes9} snssad01d 
3] 19 SINUBPIOIUOD-UOU AP Jd S9NULPIOIUOD 9p SoTquesuS 
XNBIANOU dp i1U91qGQO Inod saghO[AWId JUOS SUOTIVUIT}S9 SAD 
"plosoe .p SdI[Iqeqold sap SUONBUIT]SS Sa[JOANOU DUIUIOS 
of 1 pW Sa[quiasua sa] suep s]UsWaIIsIsa1Us,p soied 
So] tured saouanbaly sap SorfJIYyo Soy asin uo ‘sing 


GE > om 8 of 
‘pt <p 18 WS 


UOISIN9P op 9/591 9UN,P ople,] & 
snuaiqo JUOs ‘JUsWAaATIOadsaI ‘,/7 Jed Jo, Jed sgusisop 
*‘SdOUBPIOOUOD-UOU dp Jd SAIOUBPIONUOD dp XNeIIUI SaTquasUd 
sap ‘soiyiqeqoid op suONeUtss sad ap nud) aI1dwWog 


=f 
(g) N/(AS YL) TE = An 
OL 


180 7n Op aeNIUT UOT}BUIT]SS,T ‘[NU 3119 Jnod 
*xnop So] UOU STR ‘So1JJIYO sop un ‘asotNonsed Inoyea oun 
mog ‘lg «++ 18 148 red g JaIYDY a] Inod saouanb 
-91J Sa] SuoUsIsap 1a (MIL 6 IL YC red W JBIYOI 3] 
SUPP SINI[BA $90 ap sadUdNHIIJ So] SUOUSISIG “Y JOLY] 3] 
suep NO/}d Y JOIYoly a] Suep ‘¥ SaguUOp op dey 9] nod 
“‘juossieiedde sajuaisjjip sinopea (4) anb suosoddns 


yy Be ee ere Ch S 2) e7 = 4a 


sonb JUSWIOUIWIOU ‘aIIO]vITe UOSBJ 9p SoIsTOYS 
SJUIWIIIISISIIUS .p Sorted say] wed p10d90K .p soiiqeqoid 
xne safe39 1UOS saqT[Iqeqoid sao onb JusWOT[onNIIGey ssod 
-dns uo ‘soIv1A S9OUBPJODUOD-UOU Sap B JUspUOdsdIIO9 IND 
SJUIW9IISIS9IUA .p saited say] twsed p10d90k ,.p saqtfiqeqoid 
SOP SITBNIUI SUOTILUI}S9 Sop 11U9}QO0 INOg ‘asInboe souaT 
-9dx9,] Ins sogseq osnf ne sUOTeUINSS Sap JOSI[INN JOP UO 
‘SIBIA SOOUBPIOOUOD Sd] INO, ‘SdIVIA sIOUePIONUOS-UOU 
Sd] Inod jd SdteIA SOOURPIOOUOD Sat Nod p1099e ,p SdIT[Iq 
-EQOId Sop SdTBIIIUL SUONVUIT}Sd Sap ASIxd 9pOYIOW! BT 


66] squeoap ‘ajenbue,p saenbiuyoo | 


“SATILIOI IPOYISUW L] Op UOTIeS 
-T]IMN | Joye B UOSeJ ap NSUOD 189 ‘YNTINVO ‘epeued 
anbysiyeis Ip SJUSWI9I]sIZaIUS,p 9de[dNOd ap [IIDI3O| IT 
(2861) SQUIODMAaN SIIduIOD A ‘sinayne smotsnyd Jed 3q1I99p 
1S9 dAIIVIOI IPOYIOW! B] ap UONeoT[dde J ‘souepudadspul.p 
asguiodcy | & jadde jrej ayfa ‘s}eI[NS9I 9p 1M9}99A Np 94I]I1q 
-eqgold dp uOTINQLI}sIp P| Ins a9Seq sed 110s dU 9dpoyI9W P| 
anb udTg *s}UdUWIAIISISOIUS Pp Sode[dnod sap JusNIdaj Jo nb 
souuosiod sap red 9910qQP]9 919 B SANLIOI 9POYIIU VT 


PANBII IPO ZC 


“O9IJLIQA 1S9 DDUBpUddgpUI,p 
dsgyOdAY | IS $9JUISIOAUOD JUDWONHIsSTIe}s JUOS SJUSWIOW 
Sop dpOUISW L] Op opIe,| B sonud}qo soljaweIed ap suon 
-BUII]SS SIT *SJUBINOD SaNbHLU:UINU SopOyIoW! Sot JOAO[duI9 
ynod UO stew ‘agUIOJ ONbWATeUe SUIIOJ Ud UOTINIOS 9uN.p 
sed osodsip ou uo ‘¢ < y Inog ‘as0uepusdgpuI sed & A,U 
[I,S IpOYIOW Bk] ap UONeSI[NN | ap 3so Inb 90 Inod opses us 
ISTU 9UN PIEUdSIGUWIOD 3d} Ie INIT “soiejstjes JUOS S991QPOW 
SUOI}IPUOD SOUTLIIIO IS 9}SIX9 IND sgWIeJ oNbIVATeue IUIIOJ 
Ud UOTINIOS 9UN gyNo]ed Issne JUO INb ‘19}UNS Jo IsaT[a4 Jed 
djuasoid 939 & € = YysInod suonenbs,p suwla}sAs aT “DQ suep 
SJUIWIIISIZIIUS,.p Soiled ap sple.] & sagfnoyeo souUsAOUI 
Sop Jed sagovjdurai 919 JUO Sagiadsa sina[eA sa] anb stoj 
oun suonenbs saj dipnosel jNej [I ‘SJUSWOW sap spoyj9W P| 
op apie] & sanauieied sap SUOTIBUITISS Sop ITU9}QO INOg 


1=¥ 1=¥ 


[= 
‘in [[n(d-1) + mw [[ nd = («IL )a 
aX X XN 


(L) 
SSA geen ea “nn (d — I) + ‘und = ('x)q 


1#¥ 14 1#¥ 
in [In (@—-1) + 7% [[nd= («IT )s 
Y N 


A 


:SOJUBAINS Sd] 
juos suonenbs saq ‘sorjawesed sap UOTIDUOJ Ud X op s}URp 
-Udd9pUT JUIWI|[9UUOTIOUOJ SJUSWOU Sap Inod suotssaidx9 
sop juasstuInoj Inb suoyenbs [ + y- 7 op ouieisds 
uN INS 9SBq }S9 INd}VUIIISd, J “dUepUsdgpuI ke A [I puenb 
SJUSUIOU sap apoyleul ke] ap opre,, e nusiqo (-Q |X)d 
ap 10 (W |X)d ap IMa}euNss uN JaAo[dwia ned uC 


SJUIWIOU SIP spo «iE 


AONVONAdHONE.T AG 
ASHHLOdAH.T UNS AAGNOA NOILVWILSA “€ 


“p UOTJOIS BT SUBP SoITeIpP 
-JUIIOUI SIT9POW! IP UOTIVUITISI,[ 9p 91181] UC “¢ UOTIDES 
Re] suep sa}lId9p JUOS sdUepUddgpuUT.| Be jodde ey mb 
d[QPOU J] JoUIT}Sa InOod sagst[IIN 3139 JUSANAd Inb saspoyiguUl 
soq ‘souepusdgpul,|, e jodde wey uo NO afagpowi 2a 49 


J1NILS I[QPOW J] 31]US SIITEIPPWI9IUI S9T9pOW op s1quIOU 
urejIod UN ‘npusjus UsIq ‘e A IT “(7% ‘°° Sn ‘In)= Nn 
‘(mu *** wu Su) = UW no ‘(d ‘n ‘W) JUaWIWUIOU 
‘snuuooul saguieied [| + y - 7 pusiduloo ajapoul ag 


k=y 
‘w_Cn — 1) an T] = 1 |Da 
N 
1=¥ 
‘my Cu — 1) tu TT = wld 
>i 
:OULIOJ P| 
SNOS saqLI99 9119 JUaANAd s}eI[NSEOI ap soitIqeqoid say 


Or eee a ip Raa qhain 


Ix)\q = %u 


y “WII 


Xx 

ws 

=i 
II 


Jed ‘yuswiaanoodsal ‘soreta 
SIOUBPIONUOD-UOU Sap Jd SITBIA SOOUBPIODUOD Sap 1UOS IND 
SJUIWIIINSISIIUD .p Soiled say wed p1059e ,.p soiIqeqoid 
Sd] SUSISOp UO ‘adUepUddo9puUI kv A [I,nb ssoddns uo puend) 
“sjuepuad9pul juOs sa9guUOp op sduleYod s}UdI9JJIp Inod 
SUOSTBIVAUIOD Sap $}e][NSZ1 Say aN ssauJOdAY | JUDANOS je} 
UO ‘UONeUIT}Sd p sWIa,qOId 9] JatFI[duwIs nod j9 s1JMUApI 
3199 Inod Inb sJapowl UN I1U91Q0,.p UIJY ‘sostelIxne s}USU 
-9USIOSUdI ap sed asodsip ou UO puenb someurered sao sno} 
Jarynuept ined au UE ‘snuUOSUT saNguIeIed | — |, yZ 
puoidwios 9y1suap ap uoNDUO] RI ‘(7 | X)q modi (W | X)d 
INOd sginqes SdiTegUl]-3O] SdT9pOUl Sap asI[N UO, IS 


‘ongojeue 3s9 (2 | X)q Inod 9g1njes s[apouwl oT 


x 
EW aK 
UOTJOII}SII Bl anb tsure 


Saye) ‘or Wie yN 


ory Ix 
i Rexel 
= ox "(tr w( LN Ke = f% "(ry WwCLW Ze 


Se 
Cy es eT ee 0="(nw 


SdT[ONIIQVY SUOTJOIIJSII SI] DAB 
(9) te tye oe (ony pyerten(z) y(n) ere 
ep CT — SI + 
F Cx‘Ix Nx 
f: (WW(DW+ "MW + 


-+ “(2Ww + (DW + (OW = (WW |X)d) 301 


s]uewesjsibeiue,p aBejdnoo ne sal naie,p xne, -epAey je Buossuuy OS 


1S9 SOIVIA SIOULPIONUOD Sap Sed I] SULP S}eI[NSEI 
ap saiyjiqeqoid soy Inod 91njes s11egUI[-3O] s[apOW aT 
‘Te1guas sid 9] oseIJQWIeIed J] ONINSUOD $}e}[NSZI 9p SPII[IG 
-eqgo.d saj Inod sire9gury-3o] anjon.s}s sup] *SJeI[NSZI ap S9ITIq 
-eqoid sop uoljeunsa | nod sojqruodsip s}uswisusIosudl 
s[nas soy yUajUasgidal ‘Ay ‘°° ‘7 ‘T = £ ‘-X syeqnses op 
SIN9IO9A $9] aNb Isure ‘gq 19 W SIOIYI Sa] SuUBP SaQUUOp sa] NO 
SUOTIENTS Sap SUOIYPISUOD sNoU ‘9foTJIe JUaSgId a] SURG 
“sayqeyesid SUOTIVWIOJUI.p 
asodsip uo puenb spoyjew ey] Josi[n,p juspueUIWIOdeI 
S]] ‘“INd119,p souyiqeqo.d sap jo saduonbelj op SUOTINGI SIP 
Sap UOTDUOJ Ud UOTIIUTJap Ing] ev jodde rej Inb spoyjow 
oun ‘pi0s9e ,p soiypiqeqoid soy Jounmsa mod ‘jusAlID9gp 
(P61 1-261 “dd “696T) J0IUNS 19 I8a]Jo,J “SIOTYSIJ So] Sup 
S9IISIZIIUD JUOS SINIJESTJUSp!I so] puenb sinsiia,p uoNonp 
-Ol]UI & A [I,nb soqyiqeqoid sop onb sure ‘g 19 YW SJOIYoLy 
So] suep sogjuasgidai soqUs sop IMmod simodjeotMUsp!I 
sap ssouanbelj op UOTNLISIp eB] sp JUspUsdap syeI[NsoI op 
soqiqeqold sa] ‘piesey ne dIsloyo s}UsWdI]sId9I1U9 ,p sted 
oun Inod d1e1A dULPIONUOD & A [I,Nb 9I[Iqeqold ke] Isa dno 


(Ss) ‘(a |X*)a(d-— 1) + W|X)dd = (x) 


Jed saguuop 91l[Iqeqold ap soyisuap xnop 
dp UOSTeUIQWIODS UN jsd X Inod 911[IqeqGoid ap d1ISUap eT 
‘X ap safqissod sinayea ¥Z Sap ounoeyd Inod ‘(7 Oke) 
(W | X)qd JowWNsa INvJ [I ‘aJapowW UN Ins sagpuoj UONITJ 
-ISSBD Ip INdII9,.p XNe] NP SUOTIVUIT]SA Say JoyNoyTed Mog 


$}¥}[NSII 9p SIIqeqoid say nod sapouruge 77 


{lt = ((X)y) 80] *X} 
= ('14)O 10 (14 < ((X)y)30] *x} = ('4)D no 


(11) 69x (lL) 99x 
(). waa aH ae ae ee 


}SO dJQ9POU! UN INs VgpuUo;J sate1A sadUepIODUOS-UOU 
Sa] INod UONeITFISSEID Op INdIIO,.p xNe} Np UONeUINS J 


{t= ((X) y) 80] x} 
= (%)O 0 {(% > ((X)y)80] ‘x} = (~%)T no 


(CL) Gx (CL) Tax 


) Wide KK at+WiDa K =X 


1S9 (Z) UOISID9p Op I[SII BP] Ins 9seq I[9PpOW uN ANs s9puojJ 
SOIBIA SIOUBPIONUOD So] INOd UOTBOTJISSBIO IP INdIII,.p 
xne] np uoneunyss,T *(X) y Jed suoneumysa sao ap y1odde1 
3] SUOJUASPId|I 19 S9IBIA S2OUBPIOIUOS-UOU saz Inod ja 
SIIBIA SIOUBPIONUOD So] INOd X $]¥][NSI1 9p INd9J99A Np sdiq] 
-Iqeqold sap suoneunss soy 1o]Uasgidor nod (9 | X)qie 
(W |X) SUOSTINA ‘saresA ssouRps09U09-UOU say INOd 12 
SdIBIA S9OUBPIOIUOD S9y INOd s1eI[NsE1 ap soqTIqeqo.d sap 
SUOTIELUTSS Pp IPIe | & 9[QPOU! UN ANS sd9pUOJ UONPOTJISSeIO 
dp INIIIO,P XNv] SOP SUOTILUIT]SS sap JayNoyTed ynad UE 


6Vl 


*IOUNS-139][9,4 IP sJ9poul a] suep 
UONVOIJISSE]O Ap INdII9,p XN} Sap ds1d91d UOTJeUISS 9UN ,p 
d0ULIOAdUII | DUST[NOS IND 9d ‘[INas SINaTeA Sad INOd x1OYd 
SIOAIP & JUBPUOdSIIIOO UONOIJISSLID OP INIIII.P XN] So] 
JoWso Ines [I zt 39 '4 JOUTWIDIOp INO *((696]) Ja}UNS 19 
ISd][O4 JOI[NSUOD ‘s[Ielop Say SNO} INOd) *([‘Q] B[eAIOIUI,| 
INS SdANISOd sazURIsUOD sap JUOS Xg 19 "g 19 ((/;X) Y) 30] 
= , auIWIOd IuTJap isa _-m ,,sprod,, a] ‘“L = 'z no 


“L > Is (1°00) = (-*)pP 


t= 0 1s Cg Xa = 10) = (XP 
(Z) ~>,m>% Is (O'TO) = (-x)P 
b= I (0d I'd) = (OP 

n< , Is (O'0'I) = (-X)P 


IUIIOJ Bl B OTPWIIIdO o[S9I BT “QUIWIOI]OPUI Sed UN JWOD 
d9SSBIO BIIS SJUDWIIIISISOIUS .p sited sun,nb sI1Iqeqoid 
el ‘(“PY)d astuturu nb 9801 Be] 1Ue19 DWIWIOD seUITdoO 
juswioiedde ,p 3891 eB] SY ap 19. 7 ap SoxIJ SIMaTea Sap Inod 
YS (W/'hr)d 27 5 (0 |'W)d suonejes xne juoj 
-siqes Inb sJUdWOI]SISOIUS .p JUsWATIedde ,p Satsal ap asseyo 
RB] mused ‘jUassIUTjap JoIUNS 19 IsdTJa *“WUSWIOATIDOdsaI 
Y ja 7 red d0ueae | & S9slogid INd119,p xNe}] $90 SUOUSISOp 
SNON “9Nj09JJo JOS dU 93e{dNOd 9] onb jJuRAK sgsId9I1d 
JUOS S3IBIA S9IOULPIONUOD SII 19 SdTVIA SIOUBPIONDUOS-UOU 
So] Inod sapqeidaooe UONeOIJISSe[D dp IMd1Ja,p xne] soq 
(UX | Prd‘ (X | PH)d ‘(X |'W)d) = (X)p 1s9 X syeyns9. 
op IMd1d9A Ne JURPUOdSdIIOD UOISID9P ap UOTOUO] eT 
*$]e][NSII ap 1m9}d0A anbeyp e (tp jo ¢p ‘'PY) UONedIFISseIO 
op UOISIap onbeyd inod 9y1y{Iqeqoid oun onqiijje JuoW 
-o1edde .p o[891 oun ‘19JUNS-189][94 Ip I[@pOW a] sued 
“JoWUNS Jd Isa]Ja4 Jed saUOWp 939 B JIOddeI 90 
e jodde juoj nb s}UdW91NSIs91US ,.p a3e[dNOd ap sapoyj}oW 
sop suyeumndo, J] “areiA s0uepsOOUOD-UOU FB A [I aTjanbey] 
Inod s}UdW914SIs91U9 .p o11ed oun Inod X ap s1[IGeqod P| 
189 (FQ | X)q_ 10 ‘X syeqNsal op 1n9}99A J] WOIINpod a1esA 
ddUepIONUOD B A [I NO SJUDWdIsIs91US.p sited oun Inod 
suosieiedwiod say aonb guyiqeqold ey] 1s (Ww |X) ‘anbu 
-9U93 $}e][NSOI 9p INd9199A 9] Sa (7X 6° °° SX SIX) = XNO 


(1) “(| X)d/ Ni) Dd = Ox 


yoddei 9] 
INs sagseq 3119 JUDIVIADP 9}1JUS DUIQUI BT UOU NO dJuasd1d91 
SJUDWII}SIS9IUS .p o1ted oun Nb Hej NV SdAT}e[91 SUOTSIDOP 
sat aonb s9pt.[ gsodoid uO (6¢6[) “[]O9 19 BQUIODMON 
‘y saguUOp op dureyo np sodoid e / sjuawiasy 
-SISd1U9 .p oiled ve] Inod s.uepIOOUOD-UOU B AII.SQ = 4x 
19 y SaguUOp op dueyd np sodoid ve / sjuawiassI3a1U9 ,p 
aired el nod souepsoouod & A [IS | = 4X SUOAR SNON 
‘/ syusWaNstZa1Ua,p osted ey nod (%x 6° +* “Gx ‘hx) = xX 
S}B}[NSI Ip INd}99A J] SUOSSTUTJap snoU ‘jUSWATIedde ,p 
sduieys y op sed a] sueq “ploooesap np 39 p10s0R | ap 
$Je}][NSgJI sap onb a3du109 suoud} dU snouU ‘sUIJ SOU INOg 


€66| Siqwedep ‘ajenbus,p senbiuyoe | 


*(, Juapiosuo0s 
SdIgOVIvS SIOTWIDId xnNop sino] stew sed JUapsIOoUOd ou 
SWIOU Sd],, aNb s[a}) spared sp10d0¥8 Sap SUIUIOD S9pPOd 9.1149 
JUdANEd Sp1ODIVSOP SUIIIID *(,,SedIOIH XNop sno} JUOS 
S[I 19 JUSPIOIUOD sUTOU saT,, aN o][91) soTPNOWIed IMapea 
oun juRAe S}eI[NSel op dIqWUIOU UTe}IIN UN Ied 90v[duUIdI 
dQ Nod p10d9R | ap TeI[NSEI oT *, .XNIp So] suep NO SIIIYOIy 
xnop sop un suep Juenbuew,, e JUBpUOdsd1I09 JeI[NS91 ap 
2pod uN,.p Jasodsip JUsWTfenIIqey ney [I ‘suoneoydde say 
sued “ploooesap ne j9 plo0doe | & puodsas109 Inb 99 ‘xnap 
1so UOSTeIVdWOD 93nN0} Inod 9sI]11N 9119 ned mb yelpnsos 
ap sapod op siquiou yned snjd ay ‘uoneoydde swgur 
RP] SUBP SUOSIvIeAdUIOD Sa] UOTES 19 SUOTJeOTTdde say UOTaS 
JudIafjIp uoteoydde .p xneael} say suep saosin 3e1[nsaI 
ap Sd9pod soy *,,JUAPIONUOD saigjoeIeD sIoTWUIOId xnap 
SIN] Stew sed JUSPIOIUOD 9U SWIOU Sd],, NO ,,Sad1OIH xnap 
SNO} 1UOS S{I 19 JUSPIOIUOD SUIOU SdI,, *,.XNap so] suep no 
SIOIYSIJ Sop UN suep onbuew wou un,, ‘, sed juap1osu0d 
dU SUIOU S3I,, *, JUAaPIOOUOS SWIOU Sd],, :d1UaS Np 90U0Ud 
un juejuasoidai1 onbliguinu 9pod un jsa uosteredwos 
oUN,p Je][NSeI a] “sueRSsIvU dp Solep sap ja swOoUdId 
Sop ‘o[[IWIey op SUIOU Sap saJoUTISIP suOsTeIeduIOd sap 
ores We1InOd Uo ‘souUOsiad Sap & SJIe[aI SJUDWIAINSIs91UN 
sap juejiodwos uoneoydde sun sueq ‘uoleoIyNUapt,p 
SJUIUWIIUSIOSUII SOP JUBUIOJUDI SagUUOp ap sduIeYd sap 
areduios uo ‘ (“fF”) sUuTUIa}9puT seo uN no (Pf) uUal{-uOU UN 
‘(1 PV) ual] UN SWIWOD s]UDUAI}SIZ9IUS,.p o1red ouN,.p UOTIBOTY 
-ISSBID LT ANS JULIIOd SJUSWIUSIOSUdI Sop I1U91qQO INOg 


aJQpoul uN ans agpuoy 
UONVIIJISSE[I IP ANI119,p xNv} Sap UONBUINS| [°7Z 


“91UaSgi1d 1Sd SdV9UT]-3O] SJoJJo,P UOTJOUO]J Ud sdUepUddap 
R] ap aserjoweied ug ‘saguuOp ap sdwieyp s}udI9sJIp nod 
SUOSIVILAWIOD Sp $}eI[NSII Sd] d4]Ud dDUBpUddap ap sodA} 
So] SNO1 9p 91d Wid I1Ud} JUBANO ‘d]{qIxo[J Sot] SUIOWURSU 
1S9 31109} VT ‘sdweyd soine.p inod suosteredwios sap 
S}e][NSel Sap o]JUBpUsd9puT }so JoTpNONIed ssguUOp op dureyo 
UN_.p NBIAIU Ne ‘sJUSWIIISIsaIUN ,p sited oun Inod ‘p1099e 
eine A [I.nb ayiqeqoid ef aonb asayjodAy J yuswojoniiqey 
quasoddns 19]uNs }9 I8d]]9f 9p I109U} VT op suoNeoTdde saT 
“saguuOp op SdUIeYO ap SUOSTRUTQUIOD SasJoAIp INod p1099e ,.p 
Soiqeqoid sap SUOTIeWIIISd Pp dpe | B Sag;NoTed JUOS UONLS 
-IJISSBJO IP INIIIO,P XNL] SdP SUOTIVUITISA Soy 19]UNS-139 [94 
ap sQepowl 9] sue *(696]) JOIUNS 19 Isa]Ja4 Jed sa10qQRI9 
SJUIUWIIIISIZIIUD, Pp 98e[dNOd Np a1109Y} eB] Op sjJUsUTIIOd 
sjoadse say ‘UOT}NaS a]UaSoId BI SUBp ‘SUOUUNSII SNON 


SHNOIWOAHL SLdADNOOD “7 


"SUOISN[OUOS Sop SWISJUSI 
L UOTINIS BT “9 UONIDIS B] SUBP SITIO9P JUOS dI[99gI UOTILD 
-1dde dun ,p Soil] SJUDWISUSIOSUdI Sdp D9AB 9NJDOJJo UONeN] 
-BAQ,P [IVARI] NP $1eI[NSZI Sa] *¢ UOTIOIS BT SUBP SojUasgid 
JuOS sanbijayUAS SaguUOp op apie | B SOPOUJIU! SION Sap 
SUOSIvIEAUIODS Sap $}eI[NSI1 SIT “p UOTIOIS BI SUBP I9SIX9 
sed jsa,U souepuad9puL,| o[[onbe] nod spoyjswW swWigIsIoN 
duN,p del] UO “€ UOTIOIS B[ SULP Sd}IID9pP JUOS 9]UR) 
-1odun souepuedspul,p asayjodAy oun ns sogpuoj juos nb 


UONLUIT}SI, Pp S9POYI9W XNaq “9SId9Id Issne Jsd UOT}BUWIN}SA,p 
SIPOYIIU! SAP IINITI9I[N UOISSNdsIp eB] 9p aseq PB] SWIOJ Inb 
p10d9¥ ,.p souiqeqoid sa] Inod 9gstjNWn sjapoul ay “sayUNS 
}9 I8a][9,4 Jed a9}U9s91d s[QpOW UN,p opre | & UONPOTJISSEIO 
ap INIIII,| Ip UONLUIT}Sd,p 9POYJOW LT INS s[rejap sap judy 
-U09 Z UONDAS BT ‘afote JuasgId Np sINIONA}s PY IO A, 
*SJUSW9ISISoIUS Pp ase[dnod np ayjaoi UONeoydde oun _,p snsred 
B SNU9}GO S]JUSWIAUSIISUdI 9p onb 9]URS BT dp dUTeWIOP J] 
suep S]USWdIISISa1US,p ase[dnos np suoneoydde .p saei 
soguUop op sojueJiodui sonbijsti9joesed sap yus10d1090ur 
Inb sonbrjgyiuAs soguUOp op JU] Ople | & S[ag1 INd1I1a,p 
XN®] XNB S9gIeAUWIOS JUOS sagN[eAd S9POYI9UI Sop suNdeY 
Inod sajepow sp spre ,| B sonud}qoO INd119,.p xnej sap suo 
-BUIT]SO SOT “SOJTRT[IXNE S]UDWIOUSIOSUdI op sed JUdIo;duia ,U 
SIA “ 19 Y SIO Soy SUBP SJUSWIIUSIISUdI Say anb 
JUSTIN U SdLID9p Iapgo01d ap sUOSeJ Sa] “sagn{eAd 1UOS 
sagAo[dwa 3.139 JUSANod Inb UONeWINSd,p SAPpOYIOUI SIOIL 
*p1059¥ .p Sgit{Iqeqoid sap s9USIOS UOTIeUIT]SS 
oUN JUBSILJ Ud SODION[SW 3119 JUdANOd Safapoul ap apIe,] 
B sonudjqo IMdIJa,p xne} Np suUOTIeUIT}Sa sap sajatidoid 
Sa] onb d1]UOW9p UO ‘afoTTIe JUNS9Id J] SUR “(N66 I) UNE 
‘a[duwioxe red ‘no, ‘suoneoydde sap suep Jolisap & JUAaSSTe] 
Inb sojat1doid sap JUSANOS JUO SUOTIBUIT}SA Sad “JURBpUsdaD 
“a1lessao9u sed 3s9,U dIeJA 90URPIONUOD BY & JIOddeI Ied 
SJUIWIISISIIUS,p sored op 3e19,[ 9p ajonuew UoNeUIW 
-19]9p B] 19 o[AUIIS }Sa SOT9POW Op pre | e SONUd}qGO INdII19,p 
XN] NP SUONBUWITSA $90 ap [Nd[ed a] ‘saguUOp op sdurevyo op 
SUOSIVUTQUIOD SdSIDATP INOd $}]UdUIII}SI39IUS .p Soiled sap 
91Ud sdURPIOIUOD BINe A [I.Nb soyypiqeqoid sap suonew 
-11S9,.P ple] & INIIII,.p xn} Sap SUOTJVUII]SA Sop Ia[Noyvo 
Inod spoylew sun UINOJ 19]UNS-159]]2J Ip IJQ@PpOul aT 
“Sogsttyn 
JUOS So[qe[quas saguUOp sap sjanbso] suep sjuey1oduit snjd 
sase[dnoo sap e ‘ajo0Id-opny9,| op apie | & snuajqo ‘syUSUIOUS 
-lasuat op uoneoydde | mod sjapow un jiusMoj urqny 39 
UI[Og IP IpOUJOW LY ‘a[CuMIs aseUUOT[NULYII,.p 9pOUIIW PY & 
uontsoddo ieg ‘aj07Id-apnj9 oun suep s]UdUIAI]SIS91U9 ,p 
soited sap Inod s0URPIODUOD BL] IP I[QUILISA 119,[ IP 
Jasodsip ine¥ [I soyjanbsa] Inod ino1so,p xne] sop uoNneW 
-1]1S9,p IpOYJOW J1JNe 9UN JUDALIDOp (1661) UIQnyY 90 UTTEg 
“SOJUDIIJJIP JUIWIIINSI] SANbIYSTI9IOVIVS Sop JdaR oUNDYD 
‘SIoTYOly op soled ap s1quiou ure}.190 uN Inod asefdnoo swow 
3] Jonjoajjo WOp uO pueNb JusWore[NoNIed ‘rastesi B 
g[lovj nad 39 xndjN0d SIOF B] B o119 Jnod oSsvUUO][NUeYII, J 
"(€661) ‘[[J0O0 19 HeapieVg suep sayLIo9p jJUOS spoyisW 
91199 op suoneoydde saq ‘saguuoj[Nnueyse saited sap 
JULPIONUOD LJ AP SIA-B-SIA J[QLILIOA 1819 | JUDWT[aNUeW 
JUVUIWIDI9p Ud 19 D I QUIasUd,| 9p SJUSUIIIISISIIUI,p 
sorted ap uoT[NUeYd UN JUBSSISIOYD Ud UONBOIJISseIO 
dp INd1II,p XN} Sap SUOTBWI}Sa sap 11u9}qQ0 Inoed UO 
‘WW |W )d 
}Sd SOIBIA SIOUBPIONUOD Sd] INOd UOTIBOTJISse[D op INIIII,.p 
xne} 97 “(7 | 'W)d 18a sareta saduepIODUODS-uUOU Sa] Inod 
UONBOIJISSe[D Op INd119,p xne} sq ‘99UIdoidde ajsai oun 
JOUTULIA}9p ap ULJe UOISIO9p ap SI[SII SASIOAIP B S91OOSse UONLD 
-IJISSBID IP INIIII,P XNL] S93] UOTSIOII D9AB JOUWINISS INVJ [] 
*sgSlooid XNBSATU XNB xN’S9 NO SINILIOJUT INILII,P XNBIATU Sap 
® UdI[-UOU UN NO UI] UN sWIWOD sired B] 9p UONBOIJISSeIO 
eR] Joyusnf nod ojuesijns sanoid oun sed Juasstuinoj 


sjuswessibeiue,p abejdnoo ne sal unowe.p xney :epAew je Huowjswy Srl 


“9OLO VIN ‘(Ole1UO) 


BMLIIO ‘AduUN] deg ‘SIVOD “HY eqneww]-| | ‘sesiidasus-sajgnbus,p sapoyisu sap UOoIsIarg ‘epeueD onbusneis ‘epAey “q“f jo suonsuy “g'e 


dU Sd9UUOP Sd] IS QUIWIOI9PUI SBD UN SUTUIOD d9SSRID 1S9 
SJUSWIINSISIIUS,p sled su, “SIOTYDIY sap asetdnood 9] 
JUBAR SOSID9Id JUOS UOTVOIJISSBD OP INdIIO,p sayquidaooe 
XNBIAIU SOQ ‘“SdTBIA S9DULPIONUOS sap s[qWasud,| ‘WW 
d]Quiosua,| op ojsed jrej nb syugwoIjstsoIUa,p sired sun 
mod astid 3139 nod fp UOISIDEp BI ‘JUSWOWIIXNIC *SoTelA 
ssouep1ODUOS-UOU Sap a,quasua | ‘7 op aed Je nb sjusw 
-d1}S1801U9,p oiled oun mod astid 3.119 nod |! p uOIsOap P| 
‘JUSWIIIIIWIIIg *SINd11a,p sodA} xnop e AI] (“Pp ) QuIW9} 
-9pul seo jo (ff) ua-uou ‘('p) ual] :soyUeAINS soy JUOS 
Sa[qIssod SUOISIOgp SIT “g 19 YW SIOIYOIJ So] SUBP SdagI]SISoIUO 
SOQUUOP Sd] JUIWEXd IIOAR Soide ‘911JUd SUIQUI eB] B UOU 
NO JUd}JIOddevI 9s SJUIWIIIISISIIU Sd] IS JOUTWIOJOp ap ULfe 
UOISIO9p ouN pudld UO ‘s}UdWaIISISe1U9,p asted anbeyo nog 
(6961) JojUNS 0 I8aT[a4 Jed 9]Uasgid onbis09y) sJapoul 
3] Ins s9seq JuOS uONeoT[dde.p xneael] xnoIquioU 39q 
"72 ‘soteta soouepsOoUOd-UO0U 
Sop squiasud | 19 FW Jed gUasoIdal ‘soretA SAOUBPIODUOD 
Sop d[QUIasUd | ‘S]JUTO[SIp SoTqUIasSUS XNap Ud D s[Qquasud | 
Josvjied op jso s]UdUIOIJSIsaIUS .p asefdnod np Jrsalqo, J 
“sJudWdISISdIUa p sorted Jy - "AY = A JUdTIUOD |D 
"{g9g' Von ‘(q‘v) } = ¢—- sed g1uasg1dal 1sa ‘g ap 10 Y ap 
9SIOIO JINPOIA IWIUWIOD S9SWIIOJ SJUIUWIOIISISIIUI,p sailed ap 
gfquuiosud TJ “Ay SUWIaJUSI Ud { IOIYOIJ 3] 39 SJUDWIIINSIZ91US 
VAT JUdTIUOD Y JOYS IJ ‘soqus,p s1lojesgye UOT[N 
-ueyod un Inod UOMeWIOJUT | dp JOS ‘oJUepUOdsd1I09 UO) 
-e[ndod ve] suep soja Sa] $91NO} INS UOMPULIOJUL,| ap 110s 
JW IaJual nod Jory onbeyD ‘suonendod xnap e juapuod 
-Sd1109 Inb sagUUOp op SISIYSIJ XNap op opie] & 9[NWIOJ 
o.19 INod sJUDWAIISISOIUS,p a3e[dnNOd np sula{qod a7 
“uoneIpel 
eB] & sogsodxa sauuosiod sap Ins jue}IOd IAIns ap sapnie 
Sop SUBP SI9STIIN SJUSWIINSISIIUI Pp ose[dnod ap sapoujoul 


Sop o11e1] UO ‘*(Q86]) BpuoTeT 19 BQUIODMON “IIe4 suep 
‘g[duwoxe Jeg ‘SiotpnotjIed ap sad9p I] INS NO sIpe[eUl e]| INs 
SJUIWOUSIOSUdI SOP JURUIOJUII SJUIWIIIISISIIUD SAP ddA 
SUOISSOJOId Sp NO SdLIISNPUI,p Sd9JOYOO sap suBp sJoTPNosed 
SOP INS SJUIWOUBIISUdI SdP JULLIIJUII SJUIWI9IISIBIIUI pp 
Juowatiedde | Juawaye19ues 9110duI0D dUTeWIOp 99 suep 
[eae] oJ ‘olsojorwapid9s | 1a g]uUes eT Ins JUeJIOd suOT} 
-eodde sap suep dsi[IIn JUIWISIL] 1S SJUDWII]SISOIUA Pp 
ase[dnoo 9g] ‘snid oq “asepuUos op saseq Sap 19919 op Use 
SIDINOS SASIOAIP IP SONUIIGO SastId31Ud,p NO SJUSWIIs8O] ap 
SST] Sap SUBP S9IdWIOD so[qnop Sap UONeUIWITS | JuUsuUSId 
-WOd S}]UdWd.1NSIsd1Ud ,p ase[dnod np suonvoydde say 
‘91NuU9 9uN,p 
snjd imod a[qe[ea isa Jorpnonsed dweys un suep Inojea 
QUIQUI BI ONb Wej Ne NO SsagUUOP $99 SUP SINIIIO Sap B SNp 
JUOS JUDWIdTIedde | ap SINOd Ne s9UODUDI S9Wa[qOId saT 
“‘yuowowedde J Janjoojjo nod saosin 3.149 Juate1IMod inb 
UONBOIJIUIP!, P SIUSWIOUSIOSUII SOp JUBLUIDJUII S9QUUOP 9p 
SAUIYD dp SIQUIOU UTEIIIO UN JUSUWII[VIUIS INJOUT JUSWI9I} 
-Sisalua anbeyp ‘seo 30 sueq ‘onbiun Indyeoljuap! un_,p sed 
asodsip ou uo puenb 10exa Juawatiedde | op auayqoid ne 
Juonbe}e ,§ SJUIWI9.1]SIS9IUS ,p ase[dnNOd ap sapoyeul sa] 
“surg,qoid unone asod au 1dex9 JUDWoedde | ‘uoneoydde 
oUN SUP SISTI[IIN SJUSWI9I]SISIIUS Sd] SNO] B oNbrun AMay ey 
-1uapl UN gsnqiie & UO, IS “JOexd JudtUATIedde ajadde;s 
910Ud SWOU PT Ins JUBIIOd S}UDUIDI]SISZAIUS Sap Ia[dnod & 
ajstsuod Inb‘uonesodo J *931Ud WOW BY] & JUdIIOddeI as 
IND SJUIWIIIISISIIU Pp 9SBTANOd J] 19N1DIJJO JUDANOS INe} [] 
*$]UNWISO] Sap INS }9 Sastida.ud sap Ans ‘sJotNosed sap ins 
SJUSWOUSIOSUII SAP JUBUTIOJUII SONDIVEWIOJUT SIOTYOIJ Sap 
ast[tn uo ‘sanbiysieis suoneorydde sasnaiquiou ap sued 


NOILOAGOUINI ‘I 


“DANLIQ UONBIQPUOM ‘9]U9IL] J[QULILA B J[QPOU! fdIXIlU IQPOWW ?SAIO SLOW 


“sag1edwod JUOS ‘dJapOW sp sQWIVIed ap SINd}BUWINSS SIOI] Op UdAOUT Ne sanudaiqo ‘ajapour uN Ins 
SdQPUOJ UOTIVOIJISSL]O Op INdII9,p XNEI Np SUOTIBWT}Sa sap sa}atIdoid sa_T ‘onbueid us sgsijIN JUDWII[e19UNS 9pOYIOW 
‘suoy[ueyse .p [enuvu! JuUoWoTIedde sed sanusiqo saj[ao aonb a1mmpod vB saploej snjd jUOs sayapoOw ap apie] & Soe] 
SUOTILUUTISS SAD “dSe[TNOd Np JUSW9JO9IIP 9[NODEp IND ‘UONVIIJISSLID IP INd11d,p XNe} SOP SUONBUIT}SA Sap Ja[NI]Vd ap 
UlJe ‘apOYJIUI aUN JUDIUESeId JaJUNS Jd ISaTJoy “JURIIOAGUIT sWII[qO.Id UN 9NjJNSUOd UONBOSIJISSe[D 9p INd11a,p XNe} Sap 
UOTJLWINSS J (6961) JoIUNS Jo ISa[[o,J Jed g1Uaseid anbIIO9U) sJepow 9] Ins sgseq sosHeWOINK dINpgd0.1d 9UN,p opIe | & 
“SUdI[-UOU Sop NO SUA] SAP JULNITISUOD IWIWOD ‘sJUDIIINSISOIUA.p Soiled op UOTIBOTJISSLID B] JUdIIOdWIOD ‘anbi}e1d 
ud ‘sagst[n sapoyjaw soy ‘onbiun inayeorjuap! un,p sed assodsip ou uo puenb sjuswaso] sap no sastidaiua sap 
“sialjnorjied sap Ins s9guuop Sap JULUIIUOD SJUSWIIIISISOIUS,p JUdWIdTIedde | SJUDWIIIISIZ9IUS,p os8eydnod ayjadde uO 


aWwnsay 


1VGAVW “AL 9 ONOULSWAV “a'r 


SJUIUII.SISIIUI p ssvidnos ne 
Sdl] INd110,p xnvj} Sap ojSljapow uoneUNsy] 


Zvi 


epeuey anbijsijeyS 
8Si—Ly} dd *Z ,U ‘61 JOA 
€661 Bqusoap ‘ajenbua,p senbiuyoo, 


“SELINA 
-IaSduLIdS :YIOX MON ‘suljduny daaing pajsisspy JapoWw 
(7661) ‘f “NVINLAYM 1° “@ ‘“NOSSNAMS “A-'0 “TVGNUVS 


‘O€6-P76 “OL ‘UONIDIIOSSY ]DIIISIIDIS 
undue yy ay) fo jousnor “Apnjs [eotuidwia ue - s0ueLIeA 
SU JO SIOJVUINSI PUL IOJVUIIISS UOISSIISOI IvduT] UONe[ndod 


“auly MUL “(1861) “MAM “GNVTYAEWNND 2 “UM STIVAON 


“TOE-ISE “EL ‘UONDIDOSSY 1DI1ISIIDIS 
UDIAU YY ay] {0 JoUANOL *Sul[dwies uoNe[ndod aquy ul uoNn 
“BUITISS SUBIR A (8/61) “M ‘GNVTYadWNND 9 “a STTVAOU 


"€68-088 ‘89 ‘volDIIOSSy 
[DINSUDIS uvIWeUy ay) fo }DUInOs *{ SUCNe|Ndod aituTy 


ur uoHeUNss Isnqoy “(€L61) “£ ‘NOSYAH 19 “UY “TIVAOU 


“Tp7-L€Z “€8 ‘uoNDIOssy 
[DINSIIDIG UbIaU ay) fO JoUANOL “eYep Kaains xa{dui0sd 


YUM sUaloJUT Suljdwiessy (8861) “OD “NM 19 “MW Nf ‘OVE 


“€6L-9LL ‘8L ‘UONDIIOSSY 
JMINSIDIS uDIUAEU YY AY] {0 JoUAINOL *SKdAINS sures UT s2dUdIOFUI 
suljduwies Ajyyiqeqoid pue juspusodap-japow Jo uonenyead 


uv “(€861) “€ “ONIddal 1 “M MOCVW “W ‘NAaSNVH 


‘9€9-LI9 “SUOS 
pue AaliAy UYOL :YIOX MAN “(‘[[09 Ja ‘JoWeIg “q°d ‘SPq) 
‘SsdOadng Ul SAOLLY JUQWAANSVAPY SUCK “IOI JUIWIIINSeAUT JO 
aouasoid oY} UI UOMPUIT}S UOTSSOIZOY (1661) ‘VM ‘MATING 


“SuOS puUe AdTI A 

UYOL :YIOA MAN “(“[[09 Ja “IoWaIg “dq “Spq) ‘sdaaung ul S101 

JuaiuainspayW SUC “MIIAIOAO UP :MOIAIOIUIOI JO SIsATeuL 
pur usisop oy. (1661) “I ‘YWANIAYHOS 1 “DO ‘NVWWSYOA 

"8b-9€ “TE “UDIONSIIDIS 

UDA a4f “UONepl[ea-sso1o pue ‘ayiuyyoel oy) ‘dey 
-$100q 941 18 YOO] AjosNsle] WV “(€861) “DO ‘ONOD 1° ““€ ‘NOW 


“suOS pur AdTIM 
uYyOLr :41OX MAN ‘sanbiuyoay suljdwuog (L161) “A ‘NVUYHOOO 


3}S\|epOW UO!OIPaid e| Jed dinsawW ap anbijewajsAs inewy 


"SUOS pur ATI UYOL : YOK MAN *(“]]OO 39 ‘awWarg “gq “spq) 
*SKOAANG Ul SLOLIT JUAWIAINSDA SUC] *SIOLIO JUIWIAINSBIU JO 
SUl[opoul ay} 0} sayovoiddy *(1661) “I ‘SHAOLS 1 ““d “YANG 
‘78Pr-OLr ‘ZI ‘sousinig fo sjouuy 
ayy ‘surjdwes paynens ur densioog oy) pue AjyeuloU 
snoiduiksy “(p861) “Wd ‘NVINGAaa 2° “'d ‘TAMOIA 


aqIHdVaAOOITals 


*soquour}iod 
sonbieulal sina] Inod soijiqie sof onb tsure apie asnaroe1d 
es Inod seuspieg janueryy JUdIOIOWIaI sInaine say 


SLNAWAD AANA 


"O1SI[QPOU UONdIpgid ap apoylew 
BR] 9p dssosNqol eB] JOUIWAS19p op UlJe dINSOU op onbyew 
-91SAS INDIIO | IP SINIJVWII}SS SIOAIP SAP 9ANLIAI UOISIOIId PT 
‘sosoujoddy soo JuUeAINS “Jorpnje WermMod uo ‘yuanbgsuoo 1eg 
“SagsIeIq UOU JUSINIWAp SojIpeid SINIBA Sd] STV 101998 ,S 
SouIpgid SINI[VA Sap JDULLIVA PT ‘SogsTeIg UOU SIeWI So[quIey 
JUOS MOTAIOIUIOI B] Op SaQUUOP SJJ Is “(1 66]) JO[[NA oJUOW 
3] SUIWOD “IMIIIO sUNONe.p Sd9yOeIUS JUOS 9U MOIAIO} 
-UI91 9p SoQUUOP Soy a[[anbey] uojas ssgujodAy,| Jd1pno1ed 
Ud ‘UONPUIT}S9 | INS J[9POU! ap sasgyJOdAY Sap UONBIIJLIDA 
-uOU B®] Op Josjo.[ Jorpnjg iney snou [I ‘jUdWIlTeUIy 
“IMOTI9}[N spoIe UN suUBp SoJUeIIOGe SINI[BA Sap JUdUI} 
-I€1] dp SOPOUJIUW SI 19 BfOPOW op sasayiodAy saj Jan{ead jo 
Jor1oTawie suUOAOADI SnoU ‘d1jNO UA “UONPUIT}SS,p saTapoul 
So] SUBP SdTqeIIeA Sap Jojnofe od uoHeN[eAd,p spoyjoW 
RB] JOIPOW op silessao9u sed js9.U [I ‘oTe1gUas o1n}eU ap 
JUOS 9fOIIIe 199 SURP S2IOQRID BSedSIOWIe-ONe .p dpOyJOW 
RL op UOTILNILAD Pp SOI9ILIO Sd] DUIUIOD ‘dINsow ap onbyeuw 
-91SAS INDIO .[ 9p UOTVWINSD | INOd dUISIIO,| Be IQUUOPIO 
OAV S[IUUOISUSWIPI][NUI SoTapOW! sap JaIgpIsuoOd ap 
‘soInjnj sopnid sop suep ‘UOTUdUT,| IsSsne SUOAR SNON 


‘UOSUDM}Y 19 JEWAalg orl 


*QINd1I9][N apnj9 sun suep 
JONILAI BIOS 1d d9SOdx9 spOyIIW B] ap [ainjeu JUsWINSUOTOId 
uN jS9 oT] ‘afore 199 suep s9IpNI9 919 sed 11e,U a[Qapoul 
un Ins daseq UOTIVUIIISa,| 9p UONeoT[dde 93399 aonb uslg 
* ,anbuayquds,, UONUWIT]Sd pp d1U93 UN }IeIIS IND 99 ‘so]TUN 
$90 ap SaTBdO] SONHIASII9}OvIES Sa] INS JUBPUOJ 9S UJ OV LI 
Jed anb juswamne juodionied mb ajgnbua.p sgqun soy 
Inod dinsau ap snbyewi9ysAs IMd119,[ s1Ipeid ap spqissod 
MBIIS [I ‘sayeoo] sonbrydeisowsp ja sanbiydesso0gs sonb 
-I]S119}0BIED SOP 19 SO[BUISIIO SasuOdgI Sap SUOTIDUOJ Sap 
}UOS IND UOTIOIPsd ap Sayapou sop URSIN Ud ‘IO ‘OV LI 
Jed ayemiur ojgnbua., e odionied juoreae nb s9yun.p 
justUoNbIun gnqyWsuUOd 11e19 UOT[NUeYSS | ‘sIWOUOSS ,_p 
19 dJIPOWIWIOD ap suOsSTeI Sap Inod ‘a;duloxa ed SSVN np 
MOIAIOUIOI 9p Sojgnbuo say sued “s9puos 919 sed juO,uU IND 
SOUIBUIOP Sop &B SIVIG NP SUOT]VWIT]S9 So] 9IPUII9,p UZAOU 
UN ISSNe IIJJO dISTa9poul UOTdIpsid ve] ‘snjd oq ‘anbisseyo 
NAL Ineyeunsa |. aonb saoevorgyo snd jusweyeigues duOp 
JUOI9S d1ST[apOU UOTIDIPsd ap snd1BUIN}sa sa] “sasuodal 
So] SUBP STRIQ 9] INS UOTVUIOJUT,P WNUWIXeUl 3] SMOIA 
-I9]UIOI SOP d1TB1}X9 Pp JOWIad aISTT9poW UOTIDIpPsid VT 


“SOTJONUBISGNS SOTWIOUODSS sop JouTeUS Inod 
SIvIq NP SINDIVUITISS Sap UOISID9Id BI Op ‘ddIQPOU 9UIQUI 
‘assney oun ‘ainsoW op onbiyjeuUlsisAs IMdI1IO,[ JOWS kB 
SO9UT}SOP SMITAIOIUIOI SOP NOD NP NUd} s]dWIOD ‘sIMaT[Ie 1eg 
‘g0uvssind d110} dp Ind}eUuIpIO-O1DTW UN,p dsOdsIp UO Is 
NOLINS ‘d[qeIUOUWLINSUI Sed }S9,U 9[OVISQO 199 ‘SUIOWWULIN 
“OQUIYSVW SAU] NP 1OIIYIL INVJ [IS ISNIINOD JUDUIIATSSIOX9 
d.119 nod osvSIOWIe-O]Ne | Jed SDURIIVA KB] IP UOTIVWIT}Sa .p 
apoyloul ey ‘ayduris snjd onbiong ‘sietq np IMos}ewtsa | 
dp 9Xo[CWIOd eB] 99AB WWOIDNV,S sanbijA[eue sopoyjowl 
Sop IsT]WN Inb s0uUeIIeA LI AP INdJeUITISI,[ 9p 911xa]dWIOD 
RE] ‘snjd oq ‘saguuOp op uUOT}so3 ev] ap URd J Ins ayo") 
dWIOUS 9UN JaJUaSgIdaI Inad RIAD ‘d1ST[apow! UOTIOIPsid 
e] Jed SUOTIVUT}S9 Sop ITU91QO B dYdIOYS UO sjanbsa] Inod 
sonbiydeiso09s 19 SANDIWIOUOSS-O100s SOUTeEWIOp Say] Sno} Mod 
998913E IULIOJ SNOS SUIOW J] INO} & ‘xX SITETIXNe I[QeIeA P| 
dP SINICA SI] 91LEUUOD Ine} [I ‘JUSWIdIOIWIIg “suOTeWNss 
sap UOTIONPOId ek] IUITeI 19 9sSNaINOD sn{d dIpudl JUdANod 
Inb sonbryeid sowia[qoid op dIquioU UTe1I99 UN 9919 dINSOU 
ap onbijewi9sjsAs INd119,[ Ip UONVUIT]Sd,] SUBP d1Te]UOUI 
-9[ddns uoljewisojul,p uoNoNpojUl, TJ ‘asedsiowe-ojne .p 
IPOUIIU! BI OP UONENILAD,P $d19}LI9 Say saide ,p IMd}ewitys9 
INI|JIOW! 9] 11219 (7661) “[]O9 39 Tepuses Jed g10qPRI9 INJe9 
“SIpNJd SINIJVUINSA XIS Say TWIed ‘anb JOUTUWIN}9p ap stwed 
JUO SOSATBUB SON “dISI[QPOU UOTIOIPsid op spoyjoW v] 
JuUvAINS JeUTIdO sed jsd.U JaNnJIqeYy NAL Ins}ewtjsa,, anb 
onbiiiduia ana op jurod np onb anbijcyeue ona op jutod np 
JUL] 91JUOU SUOAR SNON ‘saseyd xnop kB aseUuUOT[NUeYd | 
& UBUIPIII 19 [OYIG ap 9poyjoU BT Npus}9 suUOAe snouU 
‘Ulj 91]09 Y ‘oSedIOWL-OINL | INs a9Seq dseUUOT[MULYIIOI 
op 2poyleuw 9UN,p spre | B Sag {noes suUdAOW onbYeIpenb 
INIIII | IP 19 IDULTIVA B] OP ‘SIVIG NP SUONBUIT}Sd Sop Ins 
juasodei suosodoid snou aonb uonenyeag.p sosajLIo soy 


“QUIBIIO.[ 2 IQUUOPIO IOAV S[SUUOISUSWIPI[NW soPapow 
SOP B IPOYIOUI 9]]90 JUSWTIOv} dIpud1g jnod uo ‘jJUep 
-Udda_D “dUISIIO.| 2 IQUUOPIO SUS ‘dIIBUIPIO UOISSd1391 dp 
3[9POW Np svd JJ suep d9JISNI]I 919 & ING 99 aIpUTa}je Inod 
s9sT[NN UONeNyeA.p 19 UOTIVUINSA,p s[eIQUIS 9poyIOW 


SPI 


eq ‘(x ‘1 Sa) saguuop sap ,,jewndo,, osesn un yuoJ Inb 
SINDIVWITISS SOP IULJIP Ip 1S9 dIsT[apow uoTIdIpoid vy] red 
UONCUWIISI,| IP JUIN INQ IT “SINd}VUII]SS $99 op solsnqol 
SUOISIOA SOP IN[BAD 1d IIOPISUOD Issne SUOAR SNON *X IITel] 
-IXN® d[QeIIeA oUN Ins Jo (aseyd s1gIWId Be] op UOT[NULYII | 
dp 9911] UONWIOJUT) € SUONBAIISGO SI] INS UONCULIOJUT | 
ap JUSUIOJUII Sgsodoid sindjeWtss so] ‘ses saseyd 
xnop & d110] eae BSeVUUOT[NUeYSE,p suL|d sap Inod dinsow 
op oNnbNeUI9}SAS INdIIO,[ 9p ‘UOU NO so1gpUOd ‘oaIsI[9pow 
UOTIIPosd op SINdJVUINSS Sap JoNTeA Jd d1IN.YSUOD INOd ses 
-9U93 IPOYIOW 9UN 910QKI9 SUOAR SNOU ‘aJOITIV 199 SUB 


SNOILVONVWAWOOdA LA SNOISQNTONOD ‘FP 


“UOTIENIVAD ,P I19}LID DUIWOD [BOS JUIUIOPUdI Np 119s 9s 
UO | IS ‘INd}JBWINSS IMIT[IOW a] Isa “4SSg anb a11019 ap suOp 
yUdJOULIAd snoU s}eI[NS91 $9] “XIP INS sed xNop JUsWITNaS 
suep o[qeiogidde sieiq un Jinpoid e Md1eUT}sa JAD “a[qQIej 
snjd e] 3Sd aNfosge INs[eA Ud JULIO steIq Np sUUdAOUW INITeA 
RB] Janbg] inod rnajewmnsa | so “SS g ‘aryNO U_ ‘dJdLOp UIC] 
sed quos ou @g 19 4SSg smayeumt)sd say “JUepUadad ‘a]qIej 
snd ey 189 WO, OP 941e9 ouIDwI BI op suUaAOU IMaTeA 
RB] jonba] Inod inajeurjsa | suWI0d ssoduit.s Vg “Jayja uq 
*So]UdIOJJIP SUOTIVIEISUOD Sop ej UO ‘oUUaAOU anbuespenb 
INIIII.[ 9p INA 9p JUIOd Np SINdJEWIT}SS $ID DUTWILXd UO IS 
"JUDUIITNIS 
sed UN SUBP IDULIJUOD Op I[VAIOIUT,| SUBP 9NUdIUOD JUeI9 
«7 2p INgTeA RI ‘S}eI[NsoI soit say JUQUUOP 91SNQOI UOISIOA 
es 19 onbisse[o Juaonb Jed indjewnsd, J ‘xp ins sajsod 
build soak ‘Sues OWISIO.N ne ‘g 39 ‘xIp Ins sajsod XIs d0Ae 
‘Sues QUIdIXNap ne OIA g nd1eUINNSS, J “XIP Ns seo jINY 
suep ,.J JUSUUINUOS INb ddUIJUOD dp Sa]PBAIOIUT S9p SUOAR 
snou Janba] tnod “SS ysa ai31 30 B IN|}eUIT}sa INaTpIau 
eT [(@) 197 + O'(O)'V97 — Q] USWIURIOU “HCG B 
dUBIJUOD dp I[BAIOIUT UN suBp NUd1U0D 1s9 ,g a1EWIeIed 
ay Is ‘ft ooquiAs 9] Jed ‘issne onbipul 7 nesjqe | aT “Z' €OI 
B® 7 p6— IP JODIIVA SUONCUITISa Sa] ‘Sed IDIUJOp 39 sued 
*(S9J9TIVA $9]NO}) 9[q IP SYDOIS soy JaTpNdTJIed usd ‘sagiIpnie 
sanbijst19}oeI1ed S93] $9jNO} Inod 911Ne | e INd}eWII}sd UN .p 
dedsIp 3110} INI] 1S9 $}eI[NSII $99 op JULT[IeS eI] UA 


‘onjosqe INs[eA Ud JNVIaI SIVIQ Np aUUdAOW ANITeA eT (P 
19 INO OP 94789 oUIOeI Be] dp QUUdAOUI BT (9 
‘UdAOU (‘A *D) UONIIVA Op JUSIOTJJIOS 3] (q 


‘OSG & DOURIJUOD OP I[[BAIOIUI UN sup dSNIOUT 1Sd 
x INIA KT Sjanbsay Inod (Q] Ins) sajsod ap s1quiou a] (e 


“JUSTUSAT} 
-dodsal “JuanbIpul nesjfqe} np sousl] sorgtusop aijenb saq 
*(Q)SS4reas = (Q) ‘1°a) sasayjueied aus sadA} simaisa 
So] SOAR “SINDIBUITISA Sap SINITBA Sd] JUSUUATIUOD sozzyTYD 
ap SoUUOOD sane seq *, UoNe[ndod-opnasd x] 1nod sreiq 
op sijoweied af 3sd nb ‘(/7 — J4)q = ,g op onuuos 
INI[VA L] ONDIPUT SoIJJIYS 9p DUUOTOD d1QTWdId BT ‘apnie 
d1JOU op S}¥][NSOI Sop SITEWIWOS UN aJUaSoId Z Nealqe | aT 


S}¥}[NSII Sap wIwUIWIOS §¢°¢ 


©66 | siqwacap ‘ajanbus,p senbiuyoo | 


‘uonejndod-opnasd PR] ap oQuesred 9] JUSUOD O66 B IdULIJUOD op aqfeasojUI uA t 


“sasayjuared aijua sodA} sinasiq 


£16 [ORELi 67 WAGs 0°07 8°OE 
8'OI 6 v1 NGI (GSSG VCC (GAA 
4 Iv $6 ant O€ 10'T 
€ ¢ 8 if I 9 
(r'0) (r°0) (9°0) (S°0) (9°0) (r°0) 
ia I'l Cals sT Shite GEO = 
(OD) (€°1) (rD (OI) (rD (6'0) 
TO" AS G— Ga Coes ONO = VE i= 
(8's) (Pr €1) (L’01) (9°L) ($71) (p01) 
(Ca torr WL Ge= i Ge IO Whe = 
(p'€) (9°¢) (s"€) (€°Z) (6°27) (1'¢) 
Seis Olls 70 (Ons CAG Ig°7 
(0'1) (Gane) (0'T) (6°0) (o'1) (8°0) 
Ca 6.G> C0 66 OE! 8°0 
($°Z) (0'€) (6°¢) (9°Z) (L'€) (L"€) 
39 = ois Qro= S67 € CE trl 
(O'p) (OTT) (Gs) (1'€) (¢°8) (€°8) 
SkCliz 8°9E— 6s OL RSIS D6 = 
(Gio) (y°2) (9°1) (€°1) (9° 1) (ST) 
USGS WOob= IGOQ= EV) VT nee 
($1) (61) (71) (11) (€°1) (11) 
OS ys te0 Vol eit tT 
(L’91) ($91) (8°72) ($91) (9 LI) (€°71) 
tool 761 REO= GeV Oe c £Ol oS 
Ng Ng M Sa Bar ee ISZ g 


anjosqe 
Ing[eA Ud JULIA steIq Np auUdKOUI INsTeA 


WOU. OP 94189 OUTORI Be] ap sUUaAOU INITVA 
udXkOul “AO 


‘O'I.[ Suep 
asNfoul 1s9 ,g sfenbsay Inod sajsod ap a1quioN 


= JOATY Pp 219 9P STUBS 
Oise urosrod jaidaya 
OOe= SITODLIZE $d1191 Sap 9[%10} o1OIJIadns 
10°0— elos ap syoo1s 
ivi efos Ua agoUDUIASUA s1OTJIedns 
[Sos = ulvis np asesodaus.p g110edeg 
0'L7Z J[Qeayno sa1orsedns 
Vio SIVUI 9p $Y901S 
Pi = sTRU Ud sgoUdUTASUD d1DTJIedNs 
Ceci (S919TIVA $91NO}) 3[q IP SYI0I1S 

*@ anbistigIaeVIed, 


{ uonejndod-opnasd vy] inod sietq np mogyea ey ‘,g e Woddei sed ‘sorpnie sindjeunss sap uosteredwiog 


Z neaqeL 


‘Ng op 
(soqueriage sinayea ap uorssaiddns) aisnqos uOIsIdA P| 
‘Ng j9 ‘919puod uoU JJapou! B INd}eUITISa,| “Ng SueUTIOI AA 
12 UOSSUdMS ‘[epuIeS op InodIeUINISA,| ““SSg_ <A _ ap 
(soqueriaqe sinayea ap uorssoiddns) a1snqor uOIsIdA B] 
‘wSXg Sg1gpuod juanonb sed moajeurnsa ‘4g ‘onbis 
-Se[d 20UdIOTJIP op Inayewinyss | “°<g 110s *SINO1BUITISO XIS B 
SJLII $JeI[NSII Sy] JUITIUOD Z negqey, ay ‘(suojpnueyse 
OO€ = O) PZ UOTIDAS BT sUBP d}11D9p UPUIPIdI4-[axOIg 
op ssesIOWe-OjNe pp dpOy]sW ek] Op opre., Be suUsAOW 
onbiyeipenb indiia.[ ap 319 adA} IMdIII,] ap SuOeUITSE 
Sd] 9[NITVD SUOAB SNON “d]Uapgo09I1d UOTIIES B] SUBP S9IOG 
-P[9 SINIICWIIISS SIT IIVAUIOD SUOAR SNOU ‘MOITAIOJUIOI PL] B 
SIT[[IONIII sa}UePUOUSIIIOD S9QUUOP Sap 19 NG6I 91QUIZD9p 
ap sooLise ajgnbud,| 9p soguUOp sap JUBAIOS SNOU UY 


7 2p 19 PV ap Sanajyeuysa sop uosivsvdwi0yg 7'¢ 


‘apna 93190 Inod sasi[qN MIIAII} 
“Ul91 9P SUOT[NUPYS9 Sop o[[le} B[ SUUOP | Nee[qeT_ oT “066! 
ap saguuop say onb suosdyeue uu snou ‘110dde1 30 sueq 
‘saguuOp Sosuoddl sap apnjjoexd,[ 9p Joinsse,s nod 
atjaae snjd e] suUOSIod eB] D2AR IONDIUNWIWOD ap JUSTE} 
-U9] SINIMITAIOJUI SOT “SUISIIO.p s}9NbuUd,| suBp anb swigu 
J] 1119 MOITAIOIUIOI VB] SUBp S9gsod suOT}soNb sap d]JaqI] 2] 
‘seo Sap d}110few opus ve] sue *saqsnf $ojnO} JUSIOS SoAT] 
-IulJap sasuod9 say] onb 9410s Ud d11eJ INOd MIIAIOIUIII ap 
snssa001d np UOISIAJadns ve] & Ja UONPUWIO} eB] & “sounp9d0i1d 
dp UOTVIOGKII,| B S9IDBSUOD 919 JUO S]IOJJa,p dnoonvag 
*  SIVIA,, INVA LT JOUTUWIOI9p INOd MOTAIOJUIII BT B SI9U 
-uOp SaT]O0 19 WA, | B S99UUOP SasuUOdaI Sa] d.1]UD SADUDIOFFJIP 
SO] JOI[IOUOD ap WeSIOJJO,S UC ‘I[VIUT MITAIOIUT,| JUSTeAINS 
Inb sinol Q[ Sof SUMP SMOITAIOJUIOI So] WeJ B UO ‘SITOUISUI 
op SINIIIO So] WNUWIXeU Ne sIINpsl ap UlfYy ‘“soyeIUl 
sojgnbusa sap suorjsenb ap siquiou ulej190 uN JUeUdIddI 


ajsjepow UONOIPed e| Jed ainsewW ap anbiyewa}sAs snowy :uOsUIM}Y Je JOWAIgG vr 


ud Yq xne sjuedionied sap uoypuueysg-snos un,p soidne 
SJDIIIP SMITAIOUIOI SOP 9NJOajJJo B ‘Ina}eUTPIO Ied sagqsisse 
sanbruoydgal SMOTAIOIUL XNV I9IDIJJFE I]J9O ap d1UIIOFJIP E19 
Inb ‘adinbe 91390 “S9UUOIADYS SINIMITAIOIUL,P 1d UII} 
JJ Ins suoneisdo sap sjURI[IaAINS ap d9WAI0J adinbg oun 
Ins 11e1d W109 SSWN 2] ‘SMOTAIOIUTIOI Say Ion WajjJo nog 


OST ome TIT Sele son JOATY P 914 9P STUSS 
CVIT “LVC8 BES Src uroiod [aidayD 
6SI‘T 60€°8 OSP‘9LZ SO[ODTISE 
Sd119] Sap 9[B10} a1d1J1adng 
OCT lls 19 Tet elos ap syxo01s 
OSI'T Tul Ga Shame Tia efOs Ud IQDUDW9SUd 1dTJJadNs 
rOI'T 971°8 09P* LOT ~—sUeAS Np asesodanua,p 9119edeD 
LPL TS QPL See SVO-SES gjqeanyno arorysodng 
SII‘T 066°L 697° S7Z sTeut 9p SYIOIS 
ISY tee LIC 8 | 69Cee sIVUI Ud s9dUDIIASUA d1DTJABdNS 
LST LOLS | L9C 80} (sanpuojuos 
S}91IBA $9INO}) 3[G 9p YOO1S 
‘s ES a 
uonsond 
n a x 


djgnbud,p uotisanb ve] UOTIS SUOT[MULYDd Sap [Ie L 
T nves[qey 


“SQTOOLISe 
sojonbue .p swiuieis01d np s,quiasua | Inod asnatoeid Bias 
MOTAIOJUIOI OP UOT[NULYDI | B IDRIS WY So] SUBP dINSOU ap 
anbiewisisds M9119 J IMs Ilonoes nd v uo Nb UONeUWIOJUL, | 
‘OVI Jed sogsijesi juos Wq sop uoTodoid 310 3un 
UIWIOD ‘SIOJOINO [, *S}IPOUIWIOD dap 39 SAW] ap ‘aTWIOUOD9 ,.p 
SUOSTeI Sap Jed S9ATIOW INOJINS 118}9 UOMOLIISII 91}9D) “MOIA 
-I9UI9I 9p UOT[MULYII | 9p aed s11ej Nod saguUOTqsaIIsS 
o119 JuaTeANOd Wq Sap SIO] INd}euIp1O Jed 99}sIsse onbru 
-OYd9]9} MITAIOIUI UN Iqns JUaTeAR IND sajURpUOds sojIUN 
So] Sopnas “jney snyjd UUOTIUSW SUOAR | SHOU dWIWIOD 

“SINIMITAIOUT SOP JUIWIOPUII 9] 
Jonyeag & nb iQ yn{d snsow! ap onbiyeUI9jsAS INDIO | JOWNSS 
e Juowoedioutid JUasIA SSYN Np sapnyie soy ‘neoing 
snsuog np swuieisoid ne jUuoWIOIeMUOD ‘JUepUusdaDg 
‘(766] JouTorYyoS Jo UeWISIOY ‘o[dutoxe Ied ‘I10A) *A-"q sop 
nesing snsudy 9| Jed ssanbiydde sayjao e dnooneaq 1u21q 
-WOSSdI SUOISBIDO SIO] $99 B SO9ST[IIN MITAIOIUIOI Op sanbru 
-Yyoo1 S9JT “(OV LD Anojeulpio red a9jsisse anbiuoydgyay 
MOIAIOIUI Jed SdT[[IONIII S9QUUOP Sd] SUBP dINSOW ap onbiy 
-BUI9ISAS INDI] JoN[eag,p Ng INOd JUdIVAR SMOTAIOIUIOI 
$99 [IIUBATASUUD J LT 19 OIYO, | ‘PYSCIQAN J] ‘eJOSOUUTP 9] 
‘eMO],| ‘CURIPUT,] :S]e1q XIS SUBP SagUUR Sad ap dUNDeYD 
dP IIQUIN9P UD $d9N1D9J JO 919 JUO SMOTAIOIUIOI SOP ‘066T 
B S86 9 *$1e1q Sop NKIATU Ne Jd [BUOTILU NBIATU Ne Saod 
-1138 sjINpoid sure1199 IMs saguUOP sap IN][IONda1 & JUOSIA 
sojgnbus sag “((Wq) saoouse sajgnbus.p swueiso01d) 


ev l 


weisolg (SY) AsaIng [eInI[NIUIsy sp WoU a] snos 
gNUUOD }Sd IND sajgnbua,p sl19s 9UN JUSWs[[aNuUUe 9N1d94 Jo 
(SSVN) 9d1AIag sonsiieis [eInipNoUsy [eUuOTIeN 97 


dagnbua,| 9p uondiussaqg [°¢ 


ATOOMDV ALANONA.T ¥Y NOILVOIIddV ‘¢ 


"g IP SINIJCWIT]Sa SIDAIP JonTeag Inod , WOW 
ap 19. AP IIAJas as ap ajqeuuosiel suOPp Is9 [] “°S 19 Soap 
SOUUN XN SdATJLIAI SINaTeA Sop sanbijd91 sap Ins soseq |Q 
dp UOINNINsSUOdaI OUN Jsd ,Q UOTe[Ndod-opnesd ey ‘ano 
Uq °,.4 IP SINIJCUITISD SIOAIP 9P JNO, | Jonpead,p uskow 
UN d1JJO ASeSIOWL-OINE Pp I|POJOW kL] ‘UOISN[OUOD UY 

‘Joud UOU dIqUIOU UN jso “y aNbsIO] saplTea 
Issn® JUOS S}e[NS9I sao anb JUSWOTIOeJ JOTJlIgA ynod UC 
‘pT UO!IDaS BI SUBP STUTJ9P UOS ,@ 10 mo *(Q)SS#1eA NO 


(SEC). la = xO). 4, (0) RA 


12) 


O/« — °9) XX = WO 


d[NWAIOF eT Jed 
d9UIT]SO 9.1}9 InNdd ajUepUOdsaIIOD POA. 19. — O = «F 
Iso‘, Op Ina}wuNse,nb Jue) Ud ‘6 ap sieIq a] ‘nUUOD 
189 ,g OUMUOD *,g ap SIMd}eUINSS sap sUTUIOD sna o119 
Issne jusAned g ap “9 ‘°° * ‘'@ simajeUIse Sd] 19 4/9 SUP 
diedo1 a8eUuUOT]MURYDE UN B INvAINbs UOTIDaS 91199 sURP 
d1LID9p odeSIOWIL-OINe .p IPOYJOW! BI ‘d1INO U_ “p'Z UOTIOIS 
eR] SUBP 9UUOT]USUI Jso IND 990 & JUDWIAWAIOJUOD ‘YQ = ,A 
‘Nes oseuuO][MUeYS,p ueyd uN uOTas oNb SUODION 
"7 Op Sind eUII}sa sap 
steiq 3] JonyeAd JnNdA UO nbs] 7 nod sinayea-opnasd sap 
I319UdS AP d1Tessad9uU Sed 1S9,U [I ‘SUOLIDA 3] SNOU SWIWIOD 
“(CEL C)We SEU ies Gime A Talo ON 
‘yuonbgsuod eg ‘([]‘'Z) Ud TUTjap isa py no "pyr = ft 
0}! = and ayios a]]91 ap < {71 anod simayea-opnasd sap 
Joigues ‘uoneindod-opnasd 3130U dU1a0U0d IND 99 Ud ‘SUOLI 
-Inod snou ‘juepuadas ‘nuuoout sa _,/7 “1 ‘<~1¢3f n0g 
‘Coa fe JUBpUOdsalIOD ,/231 Inod “1 = J auIUIOD , 91 
gun | Inod s1eJA INI[VA KT SUOSSIUTJIP ‘dIDIUPU SUIQU 
BL od “(€1°Z) ua turyap queig yl = fk PIT = LK 
jso uoneindod ey mod /¢ sop [e101 a] ‘Juanbgsuod ied 
‘Ig suep ojuepuodsai109 aytun J nod '€ mae Pe] e aes9 
sd IN[VA 9199D °,/ 32 9UUN,| Inod anbiyst19}oeI1ed BI Op 
Ingea ey {4 red suousisap ‘snjd oq ‘uloy snyd asayjyodAy 
91499 Ildnosse suojje snou stew ‘“JoIUad d1quIOU UN jsa 
“y anb tor suosoddns snon ““'¢ ap saqun sap sanbijde1 
“u/tay = “4 ap gu10j 18a {Q no ‘49 '=4q =. 0S 
, ®& sogyoenel 
ISCUUO]T[MULYII,p SINIIIO S9P UOTINLISIP LT B 19 JINsSOUI 
ap SINdIJO Sap UOTNGLSIp ve] ve Joddes Jed onbyueweyiew 
soueledsa | 1uei19 (-),q ‘nuuos nos ('7 — '4),q = 
anb 3110S a][21 op ‘,9 Jed suojousIsap snou anb ‘fA ke a1qQRIq 
-Wos uoe[ndod-opnoasd oun 199.19 suoT[e snou ‘juanbgsuod 
Jeg ‘d[QeAIISqOUI 19 NUUODUT Issne }sd g ‘731 SNO} INod 
IQvAIISqoU! Jo NUUODUTI 4S /X dUIUIOD “(1 2h) @ eet 
no ‘n/('t — 'X) '5) % = g awuoj ve] snos g ailo991 sup 


66] aiquaedsp ‘ajenbua,p senbiuyoo | 


SUOANOd sNON “dINSIW ap SINIIIO sap UOTINQLI}sIp PT 19 
sdSsPUUO][NULY9,p SINdIIO Sop UOTINGIISIp eT & JOdde1 sed 
onbnewesyiew souevigdsd,[ ausIsop (-)q no ‘(7 — '4)q 
= g anb ‘(p'Z) uonenb9,| sgide.p ‘snou-suojaddey 
°(Q)q ®& Anatigdns jsa ‘snou-suodold ‘tnb 
sIeiq Np INdyeUINsd aINe UN dUOP suOsOdold sNON ‘sTeIQ >I 
INS J[QPOU Np sduULT[IeJop B] op JoJJ9,[ 9p 91d wWOd sed Just} 
au (9)q ‘juonbgsuos Ieg ‘d[apoul op sasayjodAy sawogur 
say Ins sak ae re) PIP URONDHOS IUIIOJ DUIQUI BT 1UO © 
n.(O* ‘1 = bye Q onb suoJON *}Ja[duwo9 uOT[HURYD9,| 
op ople.| B ag[Noyeo UONBUINSA,| 189 g 19 0/2e°% = «Q 00 
‘QO — +0 = (Q) 182 (S861 NAM 19 OVY “E86I uD 39 UOT 


¥ 


JIOA) sterq np janyiqey Inayeunjsa,'T “IMayeuNsa uN,p sTerq I] 
JoWNsd,p Issne Joutiod asesioure-0jNe,.p spoyjJoU! eb] 


WOALAL oP 39 Sleiq Np uoHBUINSy| = 7p°Z 


Ce een) 


no ‘snssap-1d aq109p 
sadej9 slo e& ainp9d0id ev] ap apie, e ZQ uoNeindod 
-opnasd vj suep J¢ suo ‘suoypuueyss O(*7 — [) Inod 
yo ‘YQ suep fg qQ Ig = Ig suoim ‘asesiowe-ojne.p 
apoyjoul ey Ied snusiqo suo][NUeYse,p Ov s1qWoU UN 
Inod ‘siopy ‘juawoAnoedsal “g ap ja ©~'¢ ap saqruN sap 
sanbydai (| + ¥) ap sasoduros quos (#7 1a (~DEy no 
Tu(T + ¥) apterap “2 q ©~ 8% = {rq uonelndod 
-opnasd ev] 9910 uo ‘snjd aq ‘soqun 'wy ap aguJoj ‘YQ 
uorje[ndod-opnasd ey] ‘JUsWIWIAap9091d SWIUIOD ‘anqT]SUOD UO 
“‘JUIWIINWIIg ‘UBUIPSILJ 19 [OY op 9poujoW! BY JUeSTTN 
Ud d1NIULU dI]Ne 9UN,p Japgo0i1d jIop uo ‘!u > 4 > QC 
no ““ + 'uy = N IS ‘(Q)JeA Ap JUASIOAUOD INd}eUWITISS 
un 180 (Q)S°@18A onb JaUOU JURUDIUTeUI sUOCANOd snoU 
“(Q861) NM 19 O8Y dp SAPOUJSW Sap JUBAIIS snoU U_ 


‘0/20 BK = 


(r€°@) 


+Q NO 


(€€°2) ; 


g[Nutio;J ey Jed (Q) IVA op Ina}euNsa uN ITUTJZ9p 
Isure suoAnod snon Ge * lq suajqo inod ‘© ‘stoy 
ap 9Ad]P IIQUIOU UN Snssap-Id sadeja say SUOJ9ddI SNON 


‘L9 AQ &- Ig = Ig suep sonuajuoo soqiun cu + ¢~ lu = bu 
Sa] Inod ginojeo Isa stew (%g “~!¢) Q anb affouuonsuoj 
dUIIOJ SWIQWI BT B INb ‘(<¢g <= Is)'9 = 10 Jg[NIeD “¢€ 
*t~Ig red a[quiasua 499 
qousisgp 19 ‘~  F suep ¢~!w ayfte1 ap YSSVA UN JOILL *Z 


“fg red ayquiasus 
129 JousIS9p qo ‘) VQ suep w ajjie1 ap YSSWA UN IONE “| 


:saqUBAINS Sadej9 SIOI} Sd] aINSUd sUOINDIXd 


SNON *¢~'g ap saqtun sap sanbydes y ap surtoj ysa “Z~VU A 
12 “g op sguun sap sanbyde1 y ap sutsoy ysa “)% no 


(Z€°Z) ei nr ei tA 


uoneindod-opnasd ve] ap sojrun,p 
d[QUIasUa,| SUONINSUOD SNOU “JUIWIIIIWII1g *¥ SUOSIp ‘IaNUS 
siquiou uN so 'u/AV NO INJI9 Jsa o[duns snjd a] seo a7 
°(Q) IVA IP sUOTIBUIT]SS sap I1Ua}1qGo 
Inod osed510ure-0jNe ,p apouleul el onbidde uo yuswIWIOD 
suoko, *¢~ 'g 39 Gg ‘Ig ‘77 safquiasud sap saatdedsal sayyre} 
So] suTUOD ¢~ Iu 40 Cu ‘Tu ‘ay suosstuljaq **~'¢g anb uaiq 
Issne ¢¢y suep SONUdIUOD S9]1UN XN SdANLIII SUOTIRAIISGO 
sap UONDUOJ 9UN 9.99 InNod Inb © 9p INd}eUINSA UN dUTWIOD 
(“g~'s)@ = © Suosod ““g ~ 'g ‘s9IUN,p a]quIasUd,] 
auu0s %~!g suosog “USSVA uUN.p uasow ne -Q ap 
$911] ‘JUsWAT}Oodsal Z aseyd e] op ja [ aseyd Be] ap suoyN 
-uvyd9 sa] ©¢ 39 '§ red ouOp suOoUsIseq *¢¢ suep sanua}uO0d 
SIUIUN XNV IOUT] 9S JUIWIIITeSSod9U Op sseUUOT[NULYD? | 
‘souonbgsuo0d ua.nb 3a “¢g ap soyuN soy Inod jusuIeNb 
-IUN SIIVIA SINI[VA Sap eUUOD UO, onb snou-suojaddey 
“9SCUUO][NULYS9 [SANOU UN v aseYd oUN kB SUOT[MULYDE Sa] 
d1]J9WINOS B JUSWOTdUUIS sed jnvaInbs,u saseyd xnoap ke a3eU 
-UOT[NULYDY,| B ISeSIOUIL-O]Ne Pp IPOYJIW PB] dIpUdIq 


JOULLIVA BL Op UOHVUINS| ['p'Z 


‘97e11S oun B Sed JJ INOd dspoujswW P| 
dILID9P SUOT[L SNOU 9}IDI[AUWIs op sUOSTeI Sap Inod ‘}UdWS] 
-[OENprIAIpul ostid des onbeyo nod a9jnd9x°a Iso odeSIOUIL 
-OjNe Pp spoyjeW eX] onbsing ‘s1jJNems saseyd xnap ke 
aseuUo][NueYdE | & aJNes oseyd oun ve ssvUUOT[NUPYDI | 
Inod (pg6[) UeUIPseI 19 [ayoIg Jed s910qQRI9 apoyo 
RB] SUOPUd}9 SnoU ‘dpnjd.[ 9p JUIWOUIWIEYO a] sue 

*saxo[duiod oseuUO][NueYss .p suvyd soy 
9uIZNUOD IND 90 Ud YY_ 39 sjluyyoel souvlfuod ap sajfea 
-19JUI Sdp INJIO B JUSUTOSNISeJULAL JIedUIOD as JOULIJUOD 
OP SIT[VAIOIUL SOP 9TOBOIJJO,P NVIAIU 9] anb 91]UOWIp UO 
(8861) NAA 19 OFY ‘UONR[NUIIS 9p opnj9 oun & sORIS ‘snid 
aq ‘soseyd xnap & asvuUO][NUeYNS | B JUDUIATIOBJ aIdepe;s 
ISLIIOUIL-OINE Pp 9POUJOUI LT ‘OITeIUOD NY ‘opni9 a1J0U ap 
saseyd xnap & asepuos op urd ne sojqeidepe JUdWIAIIOLY 
-JIp 1u0s (UOT vol[dor poyeadol pooueyeq) YwY_ sBpoujsw ey] 
}9 oJ1uyyorl spoyjsw eT] “aseUuUOT[MULYIIEI ap sopoyjoU 
solne.p eB Jolgjoid of Be souowe jUO snou osesiowe 
-O]Ne Pp INd}eWI}sd,, ap sanbiysts9}9eIeD soijNe.q 

“9ST]IIN IMsJeuNss,| e Issne Juonbiydde,s ssruyyoul 
Inayeultjsa | Inod puvpisquing 12 [[VAOY JOsAtOgp onb 
assajsnqgol ap sonbysti9}oeV sed say ‘Juonbgsuod Jeg ‘uv aT[Te1 op 
suoy[WUeYoS sap Inod ({ — u)/uap Anajoey un Jed ojruyyoul 
INIIVUIT}SI | IP IJ JIP INdIEWINSa 199 onb JUSIJUOU (€86T) 
BUOD }9 UOIFY ‘Ss9gnqiusip JUsWeNbNUspI ja saJUepusd 
-9PUI SUOTIBAIISQO Sap INO, ‘asuUyyoel IMs Jeultyss UN.p Nal] 
ne ssesiOWe-O1Ne ,p INd]VUIT}So UN sUOST[IIN snou anb jnes 
purpioquiny 19 [[eAoy op a[J90 B a]quUesso ayDoIdde sNON 
‘astuyyoel Ind}eunsa | 
JUDWIUIeIOU SaNbIVeUId}SAS INdIII,[ 9p aatoadsiod vy suep 
suOIN[OS sinaisn{d surwexs uo ‘([ 86) Pue[JaquIND je 
]TeAoyY sued “(€g6] Buddy 19 MOpRsy ‘UasUPH 19 $8/6] 
purpisquing jd [[eAoy ‘¢€Z6] UOSId} J9 [[eAoy ‘a[dwiexa ed 
‘IIOA) I[QPOW! Np ddueT[IeJap P| & Sd[QIsuas $91] JUOS J[QpOul 
UN INS Sagseq dOURLIVA PB] OP UONPUITISA,p S9APOYJOW soy anb 
9110}0U }S9 [] “IJ9POW op sseyjodAy sunone,p Juspusdgp su 
Inb 19 sajudI9YOO JUOS INb sasayjodAy sop juRAins ‘91Txa]d 
-W09 ap Sei3ap SNO} ap sInajeWINsa sap e Jonbijdde,s sssind 


gjsijapow UONOIpPaid e| Jed ainsew ap anbiyewa}sAs iNew :UOSUIM}Y Jo JOWeIg Zyl 


Inb ddUvIIvA BR] OP UONUINISS,p spoyjgu suN JaAO[dWIa 
DUOP SUOADP SNON “a[QesuodsIpul jso douURTIVA B][ op UOT] 
-PUIN]SS Pp d]UIIZYOS IpOyJoU 9UN ‘UT 91999 B Jd S9IQITIO 
SOUIQUI SOP dple.| & INdJeWIT}]s9 onbeyd Jon[eag,p [auassa 
1S9 [I ‘OpuNdasg *SINdJeWINSS Pp sIQWUIOU pUvIS UN INs J9}10d 
ap squdaosns Isa opnj9 o1j0u onbsind Jonbiydde ve o[1oevy 
1sd Inb spoyIaW 9UN SUOYIOYS snoU ‘OWI *INd]BUIpIO 
INS JISUdJUT ISeUUOT[MURYSIEI 9p spoyJoW suN JosTpNN 
d19Ja1d SUOAR SNOU ‘dpPNId 9}}99 SUBP SI9PISUOD SIN9]eUI 
-1]Sd Sdp IOURLIVA BT Ip oNbIVATeUL IUTIOJ Ud SUOTIVUITISa Sap 
Jgynoyeo ap ‘soguidoidde sJa@pow un Ins sagseq no ued un ins 
sogseq sasayiodAy soy JuRAIns ‘a[qissod jos [I,nb usig 


ISUIIOUIV-O}NE P SANIJVUINSI,P IPTC | 
Be squuddoul Sanbyeipenb simaiia sap UONBUISy| = p°Z 


"$9Je11S dp UOSTRUIQUIOD onbeYd no 9)eI}s 
anbeys imod dulsi10.| & sQUUOPIO.p ja aJUad op saw 
-eled sap juowiaiedas itutjap ined uo ‘snid 3q *(97°Z) 19 
(81°Z) ‘(pI Z) SaJQpow! soy suep dUTSIIO.] Be IQUUOPIO oUN 
Joynofe ‘aydwioxa sed ‘jnod uo ‘soseyd xnap e oseuUO][N 
-ueyod,| & odde Jed sourwexd 3119 JUdANOd sJapow uN 
Ins soseq S919PUOd UOU SINIIVUIT]Sd Sd1INe xXNIIQUIOU 9q 

“UOdey SUIQUI 
PB] ap JUa]No[ed as sajsnqol sImdj}eUNsa samne saq “ga7 
inod /¢ 19 '11 ap saatjnes ssuuasour say 10s Ze Jo C1 J9 
M/k = & no ‘h/*1K = Y*Gy ysa Pap Imayeurysa,| ‘A 
red Inajeuitjss 199 auSIsap ud,] IS * {MAN Ss¢ S | UAL 
— a | 42937} = "g no “931 Ted sagusisgp soqiun so] aonb 
asian ,u uo ‘A ap moeunsd | Jgjnoyeo nod ‘aytnsug ‘(pI °Z) 
d[9pOU J] INOd snpIsol sap $9iIed Sop IWIWIOS Be] SUTUWIOD 


Myf oxen 


c : ‘ = 
(€ Z) “(Cit k — Ma) aC a part I (9) = "cy ) 

suosod 
‘INdJeUIN}Sd 199 INO *(S]°Z) Ua TUTjap YG Ind}eUINSA | 
suouaid ‘ajduiexe,p a11 W ‘solueysa1 sagUUOP sap apr, | 
B 9[Q2pow uN,p sjuBpuddeap sinajeuMNse say] no sJapow uN 
INS S9SEQ SINIIEUIT]SS Sd] JUL[NI[VS Ud Jd JJapou Mp suon 
-dIpgid Sop JUSUWITGISUdS 1U9]I1e99 Ss IND saguUOp ap sjulod 
So] Jueuttiddns ua ‘yuawaatjoadsai Ng ya WAG ‘asc 
‘WISE Jed SQUBISIP ‘SINDIBUINSA $90 19919 INdad UQ ‘a;apoul 
op sajuBliage sInsyea xne xnotw JUaisis9s Inb Ng yo VAG 
‘aSClg “YC ap SUOISIDA Sap dIINIISUOD Issne nod uQ 


(0€'@) PE eae ING. 


d[NWAIOJ Ve] Op UdKOW Ne 9UII}Sd OUOP 1S0 g 


A 9p IMayewiyss susu0d ‘Juanbasuood Jed ‘49 


I 'x 
S “Ay a Ba 1 q 
(x ap ajapour 
UN INS 9Seq INS]CUIT}SS SUIWIOD SUOAB SNOU “(QI °Z) sJapow 
gy Juesyan ug *"'~) x suep '¢ astpaid e suoyosayo snow 19 


LVL 


(I~) x + (x pom 


(87°72) 


Ig~p31 Ig3) 


so A oe 


II 
>~ 


JUIIOJ 
R] snos X d1l10991 sUOANOd snou ‘d1gIUBW SUIQUI B] 9q 


ta / Nae ly = (Dy no 

<(1~ Var + (Dy — 

(L7°7) 
(T~ Var aie (C~D yy alte (yar —_ NWN 

W 2p IQpouwl uN Ins gseq Ind}eUl 

-1]$9 SWIWIODS DUOP SUOAR SNON “HV Is~03I = 'S~ny no 
I x 

(97°2) aS ear aa 5 


suous}qo snou ‘('x70 9) ~ '3 19 a1UBISUOD dUN 1s9 g NO 


(S77) SF ch XQ, il 


J]Qpouwl of JUBST[IIN Ud ‘snid 9q “7 ‘J = # Inod 
Yay Wl= ay 10 ‘uyi Cs31y — tr By [1 85317 = 34 no 


Cf 
“(t¢ty — lly) — = 
on 
(p77) ¥ 
Cg ~Ig3) ZK 
! Bete ean) 
a K en a IN 


(C~D yyy ap inayew 
-1]$9 SUIWIOD UOp SUOAR SNON *¢1/K = A ‘srewOsap ‘no 


SANA = ' 


‘i ap Imayeuiysea 

IUIWIOD SUOAR SNOU (PJ °Z) I[9POUW J] SUOST[IN sNOU IS 
‘gj2pow un.p 991) “7 ‘uotstAgid 
aun sed (!~) era &~ Py suep '1 1908, dural ap Isa sJapoul 
un Ins o9seq sosJ9puod uou uONeUWtsa,] Mod Jap9d0i1d 
ap uosej eT “7 ‘T = 8 “Wg I=4q = 49 no ‘ajduiexa sed 


«1~) ay a (C~D yyy = aa 


(€7°7Z) 


Ig~p31 tg ~ I 531 g31 


i OR eR 


JUIIOJ BP] SNOS PY SUOATINIEY 


W 


7 12 WZ ap Soigpuod uou sinajeunsy = 7°¢°7 


‘7'Z) uonenbs,| op d101p ap s1quiow 
Np oul19] puosas gf snjd %*Yg = “SSq e inevatnbg nb 


S66] aquassp ‘ajenbua.p sanbiuyoo | 


(%'2) MSS — 


wisx = MSSq 
iso g 9p JUBpUOdsd1109 Ind} 
-BUIT}SO,[ ‘JUaNbgsuOd Jeg *(6[°Z) US TULjap ‘Vy Be suQUIeI 
3S SNSsap-Id sinajne sat juesodoid snb x op Ino}eUut}s9,| 
‘Q1IQURW sUQUI BT 9q “YY DdAe JUDWIOATIeSIU 9[91109 
189 ([Z'Z) UONeNb?,| sp 2M0Ip op 21qQUIOW Np au119) puosas 
gt Is YSGA ap ayfao aonb d9Aa]9 SUIOU 9DURIIVA 9UN IIOAR 
jnod indyeUINsa [OANOU dT ‘aT[NU INsTeA BI ap 9sTeIq UOU 
Ind} eull}sa | SUUOT}Ippe UO janbne ‘(¢{°Z) INsJeUINsa | aonb 
SUIOW IU sn{d TU 1Sd,U SNSsap-19 INd}eUWIN}Sd | Inb SUOION 


ISSx 
(17'2) soit nos Wena on out, nk” 
suoud}qo 
SNOU ‘JTfVIIS ISVUUO][[MULYS UN JUBAINS (p[°Z) sJapoul 
ne 7/6 uonenbs ing] juenbijdde ug ‘saseyd xnap ek a8eu 
-uo][WUeYSS | Inod Py ap [e19uas Ind} vUNT}Sd UN JUdsOdoi1d 
(o9¢ “d *7661) UBUNIOIA\ 19 UOSSUSMS ‘Tepures ‘UlJUq 


(07'Z) ST UI UB 


so g ap Juepuodsaliod Ina}eWINSa,| ‘JUaNnbgsuOod Jeg 
(61°Z) A A= 


*K 9p quanonb sed inojewnss 
un auuop efaD *(’x 209) ~ 'a Ja a]UBISUOD dUN jsa J NO 


(81°Z) a + xg = la 
9]gpoul np 
ople.| & J IP AMICUS 9WIIISIOI UN ITUN1qQO Indd UG 


(LV'Z) USE = aK = wISCl 


(91°Z) Be We Rae SO 
(ET °Z) B 19 (ZZ) & JUapUOdsaiIO) INb g ap Sind}ew 
-1]S9 XNap IDIOA ‘PA AP INDI CUITISA 199 SUOSI[IIN SNoU IS 


(S12) A = UG 


189 JZ 3p JuaTeamnbs Indzewysd un 39 
BA /d8n = L/!€ sa! ap a[agpow uN,p Juepusdgp inayew 
-ysa un “juanbgsuos Jeg *N/*W = HI N/PK = CL 
no “ti /%¢ = Lysa A ap uatssnes m9yeulse,T (i? ?0'()) 
~ !3 ‘gsgyjoddy Jed ‘19 sNUUODUI 9]URISUOD 9UN sd mn no 


(pI °Z) “19 + inh = 1 

suoud}qo snou ‘([°z) suepg = PA 
suosod snou Is ‘ouog “inynj sponse un,p jolqo,| eloj uO 
-esi[elguas ap adA} 99 SdUISIIO | 8 I9UUOPIO DdAB S[IUUOIS 
-UdSWIPI[NUL SdTQPOW XNe JUIWISUUOSTLI 99 SoM JIp sues 


a1puay9 jnod uo ‘sulowURaN *(, dSUISIIO,| e IQUUOP_O suPs, , 
3[Qpoul 3] “p-B-"d) OQ = PA no “(T°Z) afapow np Jarno 
-I1zed s¥o UN JUSUIUIeJOU ‘a[dUIIs Sed UN JaJ9pIsuod sUOTIe 
Snou ‘UOTJeNeAJ INI] ANs j9 9}SI[gpOW UONdIp9id ve] sed 
dINssW ap snbiyeUlg)sAs INdIJ9,[ Ip UONPUITISS,p SspoyjaUt 
dp UONLIOGEII,| INS d}SISUI 9[DIIIe 199 anb QuUOp jUeIq 
“SQUIQUIOD SINd}eUIT}sa sap anb 191 suosaIpnia,u 
snou ‘saseyd xnap e suOT[MUBYd9 sa] suBpP sa[qrey JUSUI 
-9[B.19U93 JUOS 91RI]S 9p SUOT[NULYDE,p SaT[Ie1 say aUIUIOD 
‘7 aseyd ve] ap no [| aseyd Be] op a}eNs op sinajeunsa xne 
UONDIIIOD IP SJUIIOIJJIO say Jonbidde nad uo ‘ano uq 
‘(OgEe-Lz_E “dd ‘61 UeIYDOD ‘adutoxa Jed ‘I10A) spuIqUIOD NO 
sjuepuadgpul :sadAq xnap ap a.4j9 JUdANAd SInd}eUINsa saa 
“solyess soseyd xnap e suejd sap inod ajapoul un,p sjuep 
-uadgp sind]eWINsa Pp sIQUIOU UTe1I99 UN ITUTJap ned UG 


ly pe tS39 = "I¢ 49 UL Unt = Shy no 


(€1°Z) iis |, tale Cae hase 

:€ INS UONPLULIOJUI | 93NO} dSI[IIN snossap 
-19 InseUTysa | ‘aysueaos uq “/“g ~ “Ie37 red sagusisop 
soqrun say Inod 4 ins uoNeWIOjsUr,| sed suIaJUdI aU (Z]°Z) 
anb suoion “us! SZ = WK yo KIN YY = x no 


(Z1°Z) TS (OS GEIR SS 8 
Jsd INdJeUWIISS | “STJeNS SUOT[MULYIE Sd] 
Inod ‘({"[) ua UEP NAL a Sloj V Be INvaINbs GN’ = g 


ap luepuodsasi09 anajewnse, J “Zu /!nt “S27% = Kt no 


Y 


(11'2) Onin FC = yy 


uonenbs,| red 1uljap steiq sues d1JNeIs Ind}eUINsa,| 189 


INN = WepP feniqey inayeunsa J “Ww Jed 2usisap uoney] 


-ndod ap [10] UN,p INd}eWII}sa | dp sIeIq Np UONeUWII}sa | 
JOINPISUOD SUOT|[e SNOU ‘d}IPOUIWIOD ap SUOSTeI Sop INOg 


7 W ap Sesgpuod sinajyewnsy [EZ 
"y ayers 


RI Inod sjuswI9Z]9,p sjquioesus,| sa“ NO ST ‘*°* ST = Y 
nod ‘nuuos 389 !x “2'% = “y enb anno ua suosoddng 


Sse Ty Wek :SOITRTIXNG Safqeliea 
Wo>51 A in :SOIBIA SINITBA 
“e351 A 1a :JB][NSII op sopqeiiea 


SDIQUBUI dIINe 9UN,p sanuUuod 
UOS SaTJa, Nb No SdgAJasqo 939 JUO SaJUBAINS SagUUOp sat anb 
suosoddng ‘y 9381} B] SuUBp JUSWATDedsal Z 19 | soseyd sop 
suoT[NULYO9 Se] Inod sjusUIg[9,p Se|quiasud sat “Ig 5 MG 19 
41g JUdIOS “Y d}e1]S BP] SUBP JUIWIATIDEdSaI Z 19 | soseyd 
sap suoT[UeYDE sap ayie1 eB] “!u S “Cu yo “lw red suous 
-Isaq ‘aseyd onbeyod e o[duiis osloyeg[e sseuUOT[NUeYO? 
un,p uakoul ne aje11s onbeyd suep 9aaj9id isa saseyd 


ajsijapow UONOIpeid eB sed sinsawW ap enbiyewa}sAs inewWy :uOSUM}Y Je JEW! Ort 


xnap & uoTWUeYyos uM *7 ‘°° ST = y Inod ‘y oteIIs 
PR] op ayreq ey] “Ay Jed suousisap ‘sgijmess saseyd xnop & 
supyd xne jney snjd stuljap UONeIOU kB] SUOPUd}9 SNOU IS 


dpnj2,| SUBP SI19PISUOD SINIJVUINS| ¢°7 


"QOIAIOS SOSeIS [eININOUSY [euONeN oI Jed 
066] 21QUIDD9Ep Ud d9ST[VOI BJOoLIse oJgnbud,| ap saguUOp sp 
SUOAJOS SNOU SnoU ‘a,dulaxd ,p 911 YW ‘anbyewi9isAs spoyjoul 
Qun,p opre,] & UOTeNTeAd,| OTe] Ud,p 19 sIMoeUINSa,p 
dIQUIOU Ule}1990 UN ITUTJap ap suosodoid snou snou ‘Jro9fqo 
sWaIxnop swWWOD {wNnuwIuIW suUUsAOW onbieipenb 
INIIIO B INIJCUSI,| [I-]-OUIWIOIOp s1SsATBUR | JUDUTWIOD 
dg <--~ ‘Co ‘le red squsIsop YN = g ap SANd}eUII}So Sop 
19 saseyd xnap eB sseuUOTTNURYD9E,p URTd UN QuUUOP JURI9 
:S9WI9] Sd Ud dWIaTqOId a] suosod snonN ‘uUOp saseyd 
xnop & aseUuUOT[NUeYE,p ue[d UN Inod sinoJeUNss sap 
Jonjead Inod onbieusisishs spoujJaw oun JoIoqeys eB “nal] 
Joruaid ud ‘jo nN,d sUOYIIOYS SNON “a[9pow uN Ins sgpuojs 
SINIJCUII}SA 19 IJQPOW UN,p s}uBpUddsp sindjeUso ‘utd 
UN INS S9PUOJ SINIJEWIT}SS IITP-B-1S9,9 ‘d11059}89 onbeys 
dP SINIIBUITSS Sd] Ja1edWIOd ap JUdWIdITessad9U sed 1s9,U 
J[OITIV 199 ap INQ JJ ‘SINdIBUWITISS ,P S311OB91L9 SIO] Sd] JUd} 
-uasgidal dl sg1gpIsuod g ap SINd}eUITIsa SaT anb usig 
“SoTeSoUl SojTTIqeqoid saae aseUuUO]IN 
-UBYOI,| B SINODAI B UO IS *STeIG SUBS SINDIEUITS9 Sap ITU91qQO 
Inod s[qesuadsipul }sd sindjeulnss sap uoNeigpuod vy] 
*9}X9JUOD 99 SUL] “SINDIVUIT}SS Sap aseUUOT[NUeYE,p suOTING 
-LISIp Sap SonbiySt19}90eI1ed Sa] INS sJOTe JUdII0d sydo0I1dde 
91199 UOTAS SINIIVWI}SS Sd] JoN]TeAD & JUDAIOS IND sat9qLIO 
SY] ‘oseuUOT[NUeYE.p uL[d Np spre] & sonqIsUOd 3.119 
juaAnad nb suo][WuUeYose say $sN0} ap a3dw09 JUAN] UO ,NDsIO] 
, ANdCWYSd,| sp seVUUOT[MULYII,p UOTINGIIsIp,, soJadde 
JSO INdJVWIT]Sd,| 9p sINdTeA Sop UONNAIIsIp eT “QUIIOJ 
UOT[NULYD9 | Ip puedop uoTIesI[eoI onbeypd anb ja sayqissod 
suolestjeoi op uonerndod ajsea oun iwied uonesiyess 
dUN JWIWOd d1dwWIOd dJgnbus suN,p 911) INdJewWIsd uN ,Nb 
juosoddns sauuosiod ap sdnois 90 ‘aJgpow un Ins sso9puoj 
sasoy ody say d1J{eUUOdII 9p Nal] ny ‘ued un Ans 9puoj} 
ISCUUOT[MULYSI,| op soidape soy v A [I ‘atedaUu0d uq 
*spiod sop juvuaiduros 
SINd}EUIISS sop onb satqery snd juos nb uone[ndod ey] ap 
sonouesed ap , d[9POUW! J] UOTAS Sastelq UOU,, SINd}eUIT}S Sap 
J1u91q0 Jnod uo ‘ajgnbud,| suBp SddIPN}I9 SoTquLIVA Sone ,p 
jo ssuod3l op I[QeLIeA eB] O1JUD UONeIAI eB] d11IO9p Inod 
yenbape sJepoul UN FISIOYD UO IS ‘“aseUUOT[MUeYOS,p suoTINg 
-LI}SIp Sap onb 1Q3nY[d sapoul Np uONNIsIp ap sasayOdAy 
SOP JUI[NODEp I[9pOU! UN INS s9puo] SUOT[MULYD say] Inod 
SIST[IIN JU[IGeIJ IP S91IILIO S9'T “QWIOJ 1S9 UOT[MURYSE | onb 
SIOJ ouN nod JUdIOdUI — sayeSouI NO sayes9 JUdIOS saq[a,nb - 
ssvUuUOoT[MULYE,.p soifiqeqoid say ‘soruly suomejndod 
IP ISePUOS J] 9UIIOUOD INb 99 ua Nb Juapuajsid STI “(1861 
pue[Ioquing ja [[eAOY 19 €/ 6] UOSIaH Jo [[eAOY ‘atdutaxa 
Jed ‘110A) somguieied op uoneuwnssa,, suep sprod ap 
UONSTNN | JUdT[IOSUODEpP , SOT9PpOW k&,, d}IP UONPUI}SI,| 
ap saidape sa] ‘oseuUOT[MUeYd,.p Sprod sap uorssaiddns 
PR] 19 Soxa[duwiod sajgnbua nod uonNeUisa,| suep sjapour 
dp sooydxs sasayjodAy,p Jus~nosep inb spriod ap uon 
-PST[IIN | 919Ud XIOYD 9] asod uO sjanbsa] suep sasev1ano .p 
dnooneag Issne 3}SIxd [] *JUBINOD $a. adeSN,p ‘JUsTJONb Jed 


6El 


INIJVUIT}SI,| IP IJBPOW Ip SJUdWISPUOJ So] 91JUOWIpP 1U0 
SsIngjne sine .p 19 (L/6]) UeIYIOD “a1ST[apow UoNdIpeid 
PR] Ins sogpuoj UONL[ndod op sangweied ap uoNeUIT}sa .p 
SO9poyoW! soy ‘soruly suONe[ndod op osepuos a apIesa1 
Inb 99 ud “JUSWIWepUOg? o11e1] onbnsiels oinjeI9Y] BT 


9jSI[9poul 
UO IIpPsid EL] ANS Sagpuoy UONVUINSI,P SOPOyIIA = 7°7Z 


‘yusnonb sed sinajewijss sof anb swWigUI 9p 9dUdIIJJIP 
Jed Inoj}euwinsa | pustdwiod sayapow op assejd aJuvIOdWIT 
91399 ‘*(1°Z) uonenbs,| suepQ = A sjanbsay snod sayapow 
XN® IIP-B-1S9,9  QUISIIO,[ B IDUUOPIO sUBS,, SoITeQUI] 
sojapow xne jiedap ne JoTUWI]T snou suoy[e snou ‘s}da9 
-UOD Sd] JOIISNI[I.p UY “X SoIel[Ixne sapqeiiea sap Ins uon 
-BULIOJUL,| op onb isure “Gg ~ '¢ aquiasua,| op soqruN soy 
Inod 4 Ms UONCUIOJUL | op JUsUIOFUaI INB NAL enb sinay 
-BUII]S9 SdIINV,P JOIPNI9 suoTye snou ‘sporIIe 199 sue 

‘(1'Z) uonenbs | suep | e& [e839 3sd 'A no myjao & 
puodsa1109 sed 90 onb JomUuoW jnoed UO *] = 4 IS JUDO] 
-nos yeumndo isd NAL “a # | ‘aperguas a[391 Ud ‘OUIWIOD 
(“a — 1) ({ — 4) ouns0 9] Jed NAL 9p esajjip inb 


(O1'2) ‘[(&h — h)4 + M1] — Vf = %Q 
iso. °q ap 
_ayeumndo,, mayea ey ‘zno | = 3 mod ‘juanbgsuos eg 


8 imnod [ —¥v D 


(6°7) no 
7 eS ah Tanors a 


ll 


N 
II 


isa ("°q) 1eA astuTUT Ib 2 
dp inayea eR] aonb JaNUOW Inad UY *'¢§ UOTTMUBYDE-sNoOsS 9] 
QuUOp jURI9 ‘aJUR]SUOD OUN ‘y INod “u/!f Y= U1 9 


($°2) (f — \) + Ut = Hf 


‘TT = 3 By ple 709 = °¢ no 


(sz) Xe — a4 = ahi 


DIUBAINS IUIOJ P| 
dP J AIP SINDILWINISS Sap SUOIQPISUOD ‘9JOUTBAUOD Ud snou 
Inog ‘juswenbipotied jussinpoidas as mb suonenyis ap 
d1quoU Ule}199 UN suep [eU}do-snos 3.139 Ned NAL IT 


“45/45 = 4 19 “5 1a £9 nod sansojeue 
suommuyap sap ane “(T — tu) /,(ed — fl) SF = "sno 


cy ly 
(9°Z) 4 — Dalz — 1) ~ 
es tu (lu 
Jala — 1) 53 


189 NAL np aouvyea ey anb ano ua Januow yned UC 
“g op 9STeIg UOU INI} eUIN]Sa UN 189 NAL 2 SJOTe ‘oweysNes 


C661 Bqusd=ap ‘ajenbuae,p sanbiuyoe | 


189 ,, G31 SNO} nod Z aseyd Pv] sup a9gA1asqo 3sa “7 ‘oreIA 
IngeA PI,, afonbe| Uojes asguyodAy, | 1S “(1* T) Ua Uap NAL I 
1s9 dINsoW ap anbnyeuUlssAs India, op jaNIqey insyeuNsd, J 
‘aseyd spuodsas ap uo][NUuRYyse 199 'g 5 ¢¢g red suousisaq 
“UdSAOU! O1INS UN NO INIMOITAIOUL, | Jed aye} UOTJBAIASGO 
dUN ‘S}UDWI.NSIZIIUI Pp UONBITJLIQA 9UN ‘MOITAIOUIOI 9UN 
Jed JOS dIeIA INIA PT II[QeI9 Jnod UG ‘soitUN Cu sad nod 
d9UTUIO}9p 1S9 '7/ ATRIA INZTeA BT OND jd [eIUL UOT[MULYDI | 
op saziun 'w say rured gaa[91d Isa Cu offre} op UOT[MURYDSE 
-snos un nb suosoddng ‘g ap uoneuinsa | SUOIgpIsuoD 


(1661 
SdYOIS 19 Jowarg ‘aydwioxo Jed ‘110 A) 4S OL) ~ '3 90AR 


(5-2) ae 


dITEJUIWIZ[9 [QPOW Np 
JUSWd[VWAIOU s[NOdEp Inb sinsawW op anbiyeUI9IsAs INIII9 | 
dp UOIIULJap Pe] & IWIIOJUOD Jsa PA Dp UOTITUTJap 93399 oNb 
SUOION ‘WW ep Inspueis ey ap sed puadgp ou tnb jue}suod 
onbiyeuisisAs INd1I9,p suW19} un 4so OA oIjJQWIeIed aT 


(p°Z) INT — 4) +. = (1 — 4) a= 


dUOp }1199,S 
aimsoul op anbueulsysAs mmoisa,J “Ay/'7 NeeR = WhO 


(€°Z) ‘WA + % = (14) q 
sd d]JOUUOTIIpUOdUTI dDURIDdSA,| ‘JUONDgsUOd Jed ‘ja 
(72) Hh + % = (1 |) q 


‘1 9QUUOp 911UN 9UN InOd ‘sIO;Yy ‘aseU 
-UOT[HURYDE,p UOFNNQINsIp eB] Inod (7 |) q ap soues9dsa,| 
[(@ |) q)'a = ('4)q wos ta ‘axty yuei9 7 91run.| ‘9 sap 
uonNquIsip e| Inod !¢ ap afjauuoNtpuod souvs9dsa,y (7 |!) q 
nog “4 ap souvsedsa,| SUOJOpIsUOod “4 sInaTeA xNe 9Yde)IeI 
SI¥Iq 9] Ins JUsUIgSID9Id 9310d asAyeue o1J0U onbsiIng 
ae d[[JOUUONIPUOD dDULLIVA ap jd [NU ddUvIOdSA.p JULEP 
-uaddpul INd113,p IWI9] UN $d /2 19 S9JUBISUOD Sap jUOS A 
jo CA Sagtpnys onbrjst1910e1e9 B] Ap SIVA INIA eT 1S9 /7 NO 


(EZ) UT Gate (UG «ee or 


dapoul 3] suosoddns ‘!'¢37 “4 mod 
‘AQ ap seyun 'u ap swio0j aseyd sigtuiaid ap YSSVA.I 
Inod sddIpul sap apquiasud,, ‘9Ipe1gues ap ojod sues 
{lu ‘°** *7 ‘7 } = '§ red suousisap 39 UONe[Ndod ev] nod 
S9dIPUI Sap afquuasus,| {NV ‘°° ‘7 ‘T} = Q Jed suousisog 
‘gjduuis zasse 3so Inb 90 
‘MjpNeIS B10} e9Te BSEUUOT[NULYII,| 9p sed Nev JUDWIAUUOS 
-1e1 91]0U SUOIPUdI9 SnoU ‘UIO] sn{g ‘onbrun uonNe[ndod 
oun suep (YSSVq) dW suvs s[dUIIs a11OJeaTe OSeUUOTIN 
-UBYD9,| 9p S¥d J] JOIPNIE suOTTe snou ‘juowlasio9d snjq 


dINSIU IP INI119,| IP IQpoWw «dL''Z 


NOILVOTVAd.d La 
NOILVWILSA.d SHGOHLAWN ‘7 


‘(SSWN) SdIAJ9g sonsiels [emmjpNosy [euOeN 
np saguuop Sap & spoyjeW BP] op UONRdI[dde | ap s}e1[Nso1 
Sd] Issnve suojUasoid SNON ‘saJUepUuOodsd1I0D sauUaKOU 
sonbijeipenb sinoisa so] 19 sIdURIIeA Say ond Isure xnej10} 
dp 19 SSUUDAOU OP SINDILWIIS9 Sap SUOSINPO snouU ‘31 
-b1]S o110Jeg[e OSEUUOT[NULYSY,p uRTd UN JUBAINS ‘sasuOdsI 
So] SUBp sTeIq Np UOTIeUIIsSa,| e sonbidde sanoipeid 
IPOUJIUI B] JUNPUS}-snNos Inb uOTeN[eAg,p 19 UOTBUIT]SS pp 
sodioutid say suosodxa snou ‘jIns nb uoldeas ey sueq 

*(9]INS op sure jo 
‘sonbiydeis0gs sanbistigjoesres ‘yun | op ay[le} ‘aq1un,p 
adh} ‘sanbrydeisowep sonbiystigjoeses ‘*xo red) /7 inod 
sAT}OIpeid uoTeNbHY,| SUP SIT[ANPIAIPUI SdTQRIIA Sap 19 
sonbrydei3093 safqeleA sop Jonofe ined uo ‘saduR}sUOdIIO 
So[[o1 op sued ‘s[qlIey UOT[NUeYDI,.p a]Ie] e souTeMOp 
sop inod sasuodai say suep sieiq Np sindyewWNsa sap Japnoyeo 
jnod UO ‘suOTJBAIASgO Sap UOTIDUO}J dun Jso Inb/7 nod day 
-dIpeid uonenbs oun Mpoid spoyjew vy] WWD ‘ayedioutid 
ajanbua | op ised e somjauered sao nod sasuodai say suep 
STeIg NP SINDJCUTSd Sdp JOUTWIDIOp SUOP Jnead UG ‘sIeIA 
uonendod ap uorjsodoid ev] ap no [e10} np ‘auuakou ev] ap 
SUOTIEWI]S9 Sap Jo[Nd[Vd Inod suOTSIAgId $9d Iast[N 9}Ins 
Ry Jed jnad uE “ANUUODUT }Sd INITeA 91199 Satjanbsay inod 
uonendod e] ap soqun say sono} nod '7/ si1p9id & ajInsua 
119s sJ9poul 9D “uONe[Ndod x] Ans 19}stx9 ynad Inb ‘x ‘a11e} 
-uswigfddns uonewsojul ono} ap jo ‘lu Ses Sp = 7 
SI9AIOSQO SINICA SdP UOTJOUO}J oUN jos Inb “7 ‘aretA IMdTeA 
RI Inod s[apoul UN ITUTJap ap JUSWIT[II]UASSO ISVS [] “SUOT] 
-BAIOSQO S30 9UUOp 1U}9 ‘dINSAU Op oNbIeUIA}SAS INILI9,[ 9p 
INIJEWINSS , INII[[IOUW, , 9] JOUTWADIEp op Isa Jrdafqo a10U 
‘(x ‘1 ‘€) sayuepuodsal10d saguUOp $2] 19 IIJHeNs saseyd 
xnop & dseUUOT[NUeYOS,p UL] UN II SUOAR SNOU SWIWOD 
“sidgid snjd sasuodgl soy suep steiq np 
IMdyeusd uN diIMpoid imod ajgnbusa,| ap 991 7 39 ¢ Ins 
UOMCUIOJUL | B IDUIQUIOD 9199 WeAINOd aTfanbe] ‘x ‘sasrel] 
-IXN¥ Sd[QVIIVA Sop INS UOTIVWIOJUI,p sn{d uoU sed dUIIAy 
-Ud1 3U [J] ‘UOTIeN[eAgel op opnid | e sed Juadionsed ou nb 
Jeu uoT[HUeYSE | ap sown “wv — !y soy Ins UOT]BUTIOJUI 
91N0} op UOTIOBIISge Hej [I,Nb 189 NAL Np JUSTUsAUODUI, J 
“SOIBIA SINI[VA Sop uoyNUeYse,p suushow ey] ‘en 49 
Sd9AIOSqO Sasuodal sap UOT[MUeYII,.p FUUDAOU LT 3S9 “4 NO 


(11) ‘tf — = NAL 


IINWIOJ VP] 9p UdAOU Ne UONeN]eA,p UOT[MULYDI,|[ ap 
sjuepuodal cu say nod gfno[ed sd Mb “jou 1Vd9,p XNe} JJ 1S9 
sasuoda say SuUep STeIg Np janqiqey ImayewmMNse, TJ ‘uoNnenyeas,p 
uOT[HUeYSE | NO UOT[MULYD9-sNos J] JUSNINSUOD Inb sgqruN .p 
aiquiou 9] cu Jed 39 ajgnbua a1grwiaid vy e sjuedionsied 
ap siquiou 9 'wv red suousisaq ‘spnig,] & sonbystigjoeses 
Sop dIVIA INgeA BT sNnbuODjenb usAou! uN Jed sUTWI9I}9p 
uo 30 ajJonbua,| e sjuedionsed sap ss1ojegye UOT[WURYS 
-snos un 311] UO ‘anbidAj UoNenyeAget ap apnjg sun sueq 
“SJUBAINS SOUII9] SO] SUBP IIO9p a9 Jned syooidde sou 
ap JUIWIdpUOJ IT ‘sanbisse[d sinsjeUlljss say anb sadvo 
-IJJo snyd juos nb sasuodgi sa] suep sterq np sinoyeuinsa 
Sap Ja1apIsuod ap suosodod snou snou ‘afore 199 sued 
“sajuvinod nad sanbijsti9joev1ed sap & no suonejndod-snos 
SoTqiej op B N9YOeNI INIIII,| 9p UOTeUIT}SO,| INOd 91}9,[ sed 


a]Si|apowW UONOIPeid Be] wed ainsewW ap anbiyewaysAs inewy :uOSUIM}Y Je JOWAeIg gE} 


“O€OTZ “N- A “(WA) XEsMeA ‘SOE aes ‘AVMYSIH 207 PIO ISTE ‘SIA soNsHeIg [RANINOLISY [eUONRN ‘MastAsodns usonsneds 
‘UOSUDTY eC “60LLZ “N-"A “(ON) Wed asueliy yoreasay ‘ainqnsuy a[suey yoieasay ‘yorvasay AdAing OJ JoWaD ‘yedtoutd mmayosoyo “Jowlarg *q [Ned | 


du nad a][d ‘[eUOIS91 NO [eUOTIVU NedAIU Ne onbijVeUID}SAS 
Indi1d,[ JawNso nod sjuesijjns og nad uoTHuUeYsd,| 
op ale] eB] onb stpue yp ‘[eytul uoTNueys9 | op sed ayned 
aun Inod juswoenbiun saguuop Sap Nedanou k d[[Ianda1 UO 
*SMOIAIOJUIOI SOP QAI[9 JUSWITBUIOU NOD Np asneo VY 
‘gyeTWTUT dJ9Nbua | 
suep onb 9aa]9 snjd dnoonevegq Juswaqeqoid (uoNeAIOsSqo 
Jed) 1N09 UN & aNHISlI9}DV1VD L] IP JIVIA INIA PR] a1TeUUOD 
die} ap JDafqo nod UO IND —- SMOTAIOJUIDI 19 $]USWII) 
-SIS91U9 SAP UONBIIJII9A ap sapmid ‘*xa Jed - uot eNTeAIEI 
dp sapnjg sap suvp Sal]jlande1 soguuOp sap e J1oddei sed 
JONIVAD ‘IINSIW Ip ONDNeUID}SAS INDIII | IP SINIIVUITISS Sd] 
Ins Juaweeeds snjd Juaq10d sayjanjoe sayd1aYyoel ST 
‘dJgnbus 9UN.p SJe][NsaI Sap 9UIDIUT IDUdIDYOO kL] 9p 
UOTVITJLIDA PT (9 19 SSUONVUIT}SS Sd] INS sdJgNbua xne s9}d9jJ JL 
jouuosiad Np SdIQUIdUI SdIjNe Sap Jd SINAMIIAIDIUI Sap 
QOUDPIOUL | JOWINSA,p Inq I] sUBp ddUdTIOdxd,p suvyjd ap uo) 
-estn | (q ‘sastooid snyjd ‘sauto}x9 sadinos ap JuBUdAOId 
sonbijstjeIs sap daae (‘aja ‘suoTodod ‘xnvj10} ‘sauudsXhOW 
‘-p-e-"9) sojgnbua,p sanbysiyejs sap UosTereduod BI (e :suo}OU 
‘ajgnbua ,p sasuoda sap spnjqtjoexa, | JOIJL9A ap SUdAOUL Sone 
Sd] TWIV “SMIIAIOIUTIOI ap 9dAj] 99 Ins JUdII0d Inb sasesa 
-no sop ndjade un JUdUUOP ([66]) JOULAIYIS 19 UBWISIOY 
‘asuodal eB] op apnqoexa | Ins a]nop ap snyd ye A,U [I,nb 39 
eB nbsnl MITAIOJUL BPuodasS BT 19 DIQIWIOId B] d1JUd asuUOddI 


ap sadUdIdJJIP So] ‘JuUepuodsl np spre] doae ‘oIpPNosel 
dP 91Ud} INIMITAIOIUL,| ‘MITAIOIUII ap SoJgnbus souleys99 
ap svd a] SUR “SO9IPNI9 SanbNst1919eIS Say Inod sajqissod 
SINIeA Sap UIINSIy janbs] suep JUaWINdOp UN J9}[NSUOd ap 
juepuodsl ne Jopuewoap jnod uo no ‘sajoexa snid sasuod9i 
sap I1U9]qO,p Inq 9] suBp sUOTIsoNb sutejI99 IIpuojoidde 
jnad UO ‘I[BIVIUI MOTAIOIUI,| 9p SuUOT]saNb say] JuoWay;dus 
dIpudtdal ap NIT] NY “MITAIOUI a19TWIoId eT suep onb sanby 
-SLI9IOVIVI SOWIQUW $3] JOINSOU B OSTA IND MITAIOJUL 9IPUOdaS 
aun Jiqns oiey In| Inod Juepuodsi un daAe NedANOU kB 
INDIUNUWIWOS UO ‘MITAIOIUIII 9UN sue *S9STADI SJIOddeI 
Sap d1INpOld & 1d sJUBPUOdI SdP IOMOITAIOIUIII B 9SISUOD 
UONBSTJLIIA 9p IpOIIW 91INe su) ‘sonbiprinf syusumMdop 
Sop NO SJNVIISIUTWIPe SIOISSOp Sdp SUBp ONUdIUOD ‘a9gIpNI9 
anbiysli9jaeleo BT ap (a10exa snid Inayea oun ke ‘suTOW! Np 
‘nO) d][ae1 INITeA B] B IQUUOP 9}}99 JUBIVCOD Ud dIUINOJ 
agsuodsl oun .p 9pnqyoexa | Jat1i9a Inad uo ‘ajdwoxa 1ed 
“Sajgnbud sap SUBP SA9AIOSGO JUOS IINSIW Ip SINdIIO sap 
NO Sed dp dIQUIOU pURIS UN d1SIX9 [J *s}UBPUOddI sap ITUDA 
-19]UI WIeJ asepuos Jed sJgnbua,| anbsso] sanbrsti9joes1es 
$90 dp I[991 NIWA I IP JUDUIITQISUdS Id19JJIP nad saaIp 
-119 SONDIUSLIIIOVIV Sap I9AIOSGO Ina[vA v] aonb LeuUodaI 
uo ‘sanbijsneis sajgnbua say ins saseiAno soy sueq 


NOILONGOUINI VT 


*(desiooq) asesioure-oine Sasuodal ap Naa {saojedai sansa {MIIAIDIUIAY ‘SATO SLOW 


“OISTTQPOW UONdIpsid ev] op USAOW Ne sonbisse[d sINdIeUWINIS Soy JdIOT[IWIe Pp I[qISsod 3S9 [I,.nb sanoid 
Inb 99 ‘janqqeVy dUdIOFJIP 9p INd}eUIN}Sa,| B ANDTIOdNS Isd (T6G]) UBWIIOIMA 19 UOSSUIMS “[epUILS dp dJapoul uN INs 
2puoj INd}VUINISa,| aonb saguUOp $9d Jed SUOIJUOW SNON “SdIAIOS SONSNLIS [VINIPNILISY [PUONEN Np MOIAIOIUIDI op 
oueiIs01d np saguuop Sap kB a9IpPNie spoyjow ev] suonbijdde snou ‘uoNesNyI,p Suly sop VY “aljes saseyd xnap e& 
uvyd un & onpudys ‘oseyd oun & UBUIPdeI.J-[OYIIg Ip 9pOyIOU! BY WeJ Ud ISO SUOSTTIIN snou anb dpoylew eT ‘ouuasow 
onbieipenb imoaJJo,[ 9p 19 stelq Np ‘sOURIILA BI Op UOTIVUINSS, | B IDUTJSOp 9sedSIOW-OINe Pp 9POYJOW 9UN.p dpIe | 
B Sg]No[ed JWOS SINdJeUINIsa sa “asuodg9i ap sreiq a] ‘(7 — A) op SIMd}eWIN}Sa SIOAIP JUdTNODEP SaTapoul sad ap {x 
qo 7 ‘f UON]AI Ud JUd}0UI INb sayapoul op d1quIOU UIe}I90 UN asoddns UG “nNuUOd jsd x ap UONRINdod op a1yJIYO 9] 
anb jo | oseyd &] op UOT[MULYIE,| op g11UN onbeyo Inod anuUod jsd X dITeYIxne s[qeliedA ouN Nb dino usa suosoddns 
SnON ‘7 oseyd ve] suep a9A9]9I1d UOT[MURYII-sNos Np 911UN onbeyd inod agarasqo sa ‘7 ‘anbIAS119}0K1O BI Op dIBIA 
Inoyea ev] aonb sipue) ‘| aseud ve] suep souUO][NULYdSE o11UN ONbeyYo mod a9atasqo Isa € anbNst19}9vIeD B] aonb suosoddns 
SNON ‘oseyd onbeyo suep o]duils a0] eae ISVUUOT[NULYDE ddAv ‘dIJV.IS Saseyd xnop & sseUUOT]MULYSE UN 9sepUOS 
op uvjd suiu0d suosoddns snon ‘d1sl[apoul UONOIpsid ev] op soi 9suOdd1 ap sTeIq Np SiNdj}eUII}sd SIOAIP SUOIPNIE 
SNOU ‘I[OIIIe 199 SULT] “SO9STRIQ UOU SUOTIBAIOSGO Sop JUUSAOU LT Jd SITVUISIIO SUONBAIASGO Sap 9UUdAOUW BI 9.19UAa 
IOUDIJJIP BI ISO osUOdSI ap SIeIq Np foNQeY INdJVUINSS, J “SUONVAIOSGO Pp UOT[MUBYI9-SNOS UN SUIOU J] JNO} B INOd 
, SO9STBIG UOU,, Sd919d91 SOINSOW Sap JUdIEINbaJ sajgnbud so] suBp dsUOd1 ap STeIq JJ JOUIT}SO B JUDAJOS IND S9poyoW Sd] 


aWnsay 


INOSNIMNLV ATV 3° AHN dd TAVd 


I}SIJpow UOHIIpsid vy ied 
dINsIw op mnbYeUIISAS MI119,] xp UONVUINSY 


ZEl 


epeuey anbijsijye}S 
Qyl—-ZEl dd ‘zg ,U‘6L ‘JOA 
E661 Bqusoap ‘ajanbuae,p senbiuyoos| 


oh Se Tem Eb C440. ce0et- 
CLITA IGA (9 MLCT 

T WuIae oetons 

OG Deeg. yNLeY f= Keyes: 


; prdcapen sy wipes ‘PRopapryree Op wee rou 
wel the ae, oe 8 ec ata 
” t st sale culamminds moe 


AIA. RY du it, cte, Het pps 
gO eng jes» W0 Hrro" 
amare sens Rirerpuery ioe 
ASTI (99 WRLEN TGR PoAse: 


«90 pine pnbarmpye ei pine 
Oe (ete amilyidine hors 
nae CF Qtr) ert Gy Giarryters 
© HS MU om yO 6 Lor st mony 
GIG” TR MINIT MATER” Won oye Sey! 
A MAD Les serps new Last GUE Nake por eceeiayeIQM a bot: yen: 
ae = eat a eae a a eter: 

p pein gee Steer? pra 3 7, Gin atepys 
Hee GA cericary are on may cowie 
wander SARL | Curing se" yee Aware Gar (ue 


~er* 


poe eon HNPeTEOE p oN qe qoUinga Mi A coun YS Hh 
nth wpa clea Pl i aa ee omy 

ie paar apareda chungiee St, qouqebe Inch cries ct youu: 

y #3 WagrRoge aa Augvitini Te A aeyyUcs diy Poonayn POrabty, barn qee eg ce 

ie’ crac ana! mar aaiaital CPE, Ne GAL, COMER HE OT Or 40 1, GIRO) 

; eas oy ee renee ts Levy (erimipewie) emt ye Dohepeyray ecrine Bam pee 

| bap mit eae sprite ga Layne Cypsscqen AGT cere genes ¥ ).eavece 

ne cone canted nme vet Lyne SOUT erAieuttG ie mp et Meagar is Gon po.6 

ane WRRIEE AYA feAs aeons ‘a my qecpntne haveq. yy dope Mie Ouey cee 
eons fle MGM Mee ASE Ge GOLAN HUH eae 4 Ge spo Wo ovr a 

: bP 6} FAG a 


ne apaiia pt sonilsy: ccnp ihe (ree erek pee Leer 
Ou Dot, qt Derm. By 19) ro Heinesen Lernenen, 
Pegging gyre 
bv aap eretiaba no Cotronirce city pdtotin em 
Bot | eae Cypiche Vsees enn Qi vue Oy! 
: ti POR MES Ca CPR Ge MOQTISe Cparge ti 
ta GAL verano 9, (Cerne) 1O1des MTL Ot) UOGRC 
Bt Dieters epyae pr sexys ebeeqe ys wr. ps tanya 
apes Wer erence ie Bi, STF HOD Os midis ce irs Ooms 
- ote em br tp chy Doetipis Greiegprheer fcerorncn oppecedton 
rent anime roel wp peeeMapodiee 9 rye Dyes’ p most ye 
a PLL BNO. GOTT CMMI TS AEs PIU LYS Gaur Spit dng hyvdzer yy 9 a yf sairpracjon 
j Se Grego aeC ee qe!) teint Morgaraiadins Ge Hientes ome mat pera yon ot 
PipTGPGN lcceaiicedt mae migipers Hcuguys Dor. Colmes concer rtmtp 
Osis Sot ia? Lye DAME A), GILL CCE &) rye yn ecules 
_ ; 


“piu ch mage 


- 
: u hes) 


Joyo Us INajoepel aT 


‘sajgnbua sao ap uoldaou0d Re] ap JuawOU! ne sastid 319g JUSATOp IND suoTs 
-l09p Sap 931v1) 9 oud Jed sajgnbus say Ins a}Insud d1UdDUOD ds INane,’T ‘sonbiyAyeue sjoafqo sIdAIp 
dIpuloe .p jua}oWIod sduwi9} a] Suep SdgUUOPp Sap II][IondeI B JURSTA aJQNDU,p SULT S}UDIZIJIP JUIUTUIOD 
SUIWIEXS OPTI, J “SoyeuIpNjisuo] sajygnbus say Ins juejIod epeuryd onbuysnels op 76, Wnisoduiks np 
dIped I] SURP QOUOUOId 9WIWILIZOId-SINODSIP NP I9SIAII UOISIOA SUN 1S9 OIND 39 UOT op oforye,T 
"JQ10J B] Op SoIqie Sap So[[eNprAIpul 
uONdeIES ap soiiqeqoid sa] red saruljop jue}9 sadaid say ‘919]-assvd UN sUTUOD sadgid us s9dnod9gp 
J[OUUOISUIUTIPIg ISVUWI SUN IUIUIOD ONSJad 4sd JQIOJ BI ‘IdadU0d 99 UOTAS *S}QIOJ Sap adeUUOT[NULYII,p 
Sd9STTIIN JUSWILULINOS S9POUIPU Sd] $9IN0} INod gsipes9ugs Jda0UOd UN JUsJUISZId 1109G J9 USdID “YOsso0y 
“OSePUOS Op aseq PR] Ins 
gjqruodsip 3s9,U oireyuowigddns uonewsojsul sunone puenb uone[ndod ej ap [e107] uN, p 39 suUSAOU 9UN _p 
‘ores UN. p UONLUIT}Sd | SIPNIS UC “dIejredul 3d ayrejsed saseq sop INS s9puo] SINd}eUWINSS Sap SoUUdAOW 
sonbneipenb sinaio sa] IIVdWIOd UC *dJUSJOJJIP SIQUSpI 9UN SaAe SIOJ anbeyp ‘stoj aun, p snjd juassreredde 
SOUTUN SIUTEIIIO NO ISePUOS ap Saseq Sop INS 99PUOJ UONLUT}SO,| JUSUTWeXS LIeYIYpY Jo AeAypedoApueg 
‘QIpN}d Issne sd sasnanjoojap osdepuos op 
saseq xne o[qeindwi sreiq np swayqoid aq ‘ayjaroyjnsze uoejndod sun Ins J saf[se1 suoneindod sap ins 
jueqiod senbiiiduie sjso} ap jogo] We I910QRIA 1109] BT “WOLI}sod & UOTNBOTJNeNS dp UOISsaIS9I Op 
INdJVUINSs [J2ANOU UN,p Jo JUOTIOND Jed Anajeunsa un,p ‘UOsduIOY | -ZUAIOP ap IN9}euwl}s9 J ap “JUeINOD 
1IOLI9}sOd & UONBOTYWeIIS ap IMdj}eUII}S9,| op SoUUdAOW SonDNeIpENhb sInIisa say 39 sTeIq J] ‘SUOT[MWUeYIE 
spuvis op Inod ‘juamMnoyed sinoyne soq ‘sjgnbua,p ueyd un ins 9puoj JOUUOTJIPUOD ona op juIOd uN,p INJed e 
WOlojsod & UOTeNTJNeIs e] Jompnje Inod sanbyoidwiAse sonbiuyse} sop juasi{n jueypeA jo Apesed 
“sresuelj JUSWdSUdDOI Np s11[eNb eL] 9p [QUOD Np SIO] SdT[[IoNde1 so_NWAOJ sap 
J[QUINSUd,| SUBP SINdIIO Sap sdUNNbelj BP] 9p UONUIT}SA,| op 9We[qold np 911e1) [J “Jostumdo e JuatAred jI.nb 
Soxo[dWOd sUIOW NO snyd suOISsaIdxa sap JINpOdd [I ‘sa\sI~eot 19 SATUS SaPaPOW! dp spre | VY ‘soNel op uoN 
-BUIT]SO,.p SIOUBLIBA Soy ‘OJonbua | JUBAR ‘JadionUue mod uonefndodisdns ap sayapour sap asta OTIIAIG 
“epeues ne 
[l@JaP Ip IDIOWIUIOD J] INS S9QUUOP ap API] & SI9IISNI[I JUOS SOPOUIJOU! SAT “SoTUINO} Issne JUOS sogisnfe 
SINICA SIP Ja SOQUUOTLI9 SOLOS Sop saonbIOIdWIASE SIDULLIVAOD So] 19 SOOUBLIVA So] INOd sda onbiyATeue 
QUIIOJ Ud SUOTSSdIdxd Sag ‘asepUOS Jed sajgnbud sassois ap JUBUdAOId sonbIWIOUODS sonbiIso;OUOoIYS 
Saligs sap Inod g11doidde a,quwias Inb souR[qUIAasIeIA Op WNWIXeW Np spoyjow ve] Jed aitesuT] UOU o8eU 
-UO[L19,.P IPQPOW! UN.,.p SUOTIEWNSD Soy JOANOI} INOd SoA} SaINpPQ00I1d Xnap op JUSTE [olUR'T 19 URI|AY 
‘onbonuepy ,.[ op ssoutaoid 
Sa] Inod satjoe uoNe[ndod x Ins (QuUsIpeUed) sJ9NbU_,| dp sdgQUUOp Op apIe.| & d9]UNS9Id Jsd SpOUIOW 
eT ‘OOURAL | & SAIUTJ9P SUOISEI SopuvIS sn{d op suep djonbuda,| dp SJddJIP SINd}eUIT]Sd Sap a]Ja0 ke ayesO 
9119 HOP SWIWIOS Ind] onb sJOUUOTIIPpe 9}UIeIUOD eB] SUOTSOI Saqed ap Inod sinayeusd xne ssodul uo 
*98Sa]SNQOl sUTe1I90 9UN IIUN1qQO .p UlfY “‘Joued onbeyod ap JueUdAOId ajgnbud,| dp SINdI119 Pp Sdls9s saq nod 
SJOUTISIP SJISSOIS9IOING S3TQPOU! ap 19 SdwWo9} a] SuUep UOTe[NdoOd Be] ap suMaTeA Say Inod sje19,p sdedsa.p 
J[QPOUW! UN INs d9pUO}J 189 9pOyIOU INIT *sduwi9} 9] sUBp JUDWIAT[JaANOUdI D0Av JouRd Jed ajJgnbus oun,p 
jUBUdAOId sogUUOp op spIe.| & SUOTS91 Sojtjod op nod uONeWINsSa, | JUDIPNIY Jona 39 UUPUIOSJaIq 
*So[oet Jo SonbusyIUAS sogUUOp op opre,| B INd1J9,p xne} Np uONeUINsd,| 
Ins JusjJod Inb sourejiad s1edwi0d Ud UO | 19 UOTJVUIT]SS Pp SOPOYIOU Sdp d1OQGRIP UG ‘SJUdSWIdI]SISI1UI -p 
sired oun suep juowoedde.p sdureyo sjusigjjip op Juowduedde.p jnjeis np souepuedepul-uou Pv] 
JOULIOd SZIPNJ9 S3[QPOUI Op ISS¥ID BT “SJUSWIISISOIUS.p Ide[dNOd Ne SdI] UOTJBSIJISSLIO Op INd1Ia,p xne} sap 
2[2POW UN INs s9pUOJ UOTILUINSS | JUDUTWLXd SINIINe SIT ‘anbijsijyJs JUBWALIDAAD, ] Ja SJUBWAAJSIBAAUA, P 
aspjdnod 3 INS spetogds UONdAS BI SUBp s1NJeIEd JeAIP ePARI] 19 SUOIISUIIY op JOVI, ‘OUISIIO.| V 
“MOIIAIOJUIOL ap SaJQNHUS Sap 109 NP NKIATU Nv SdIWIOUOD? Sap ISUIL JOSITBOI Op 19 9}19U OUdIOJJIP B] Op 
anbissepo InsjJeWNss | JoOswe .p s[qissod so [I.nb a1uOW sgsodoid spoyjoul PI JassnqfI Inod gstynn 
9[duexe, J ‘soseyd xnop & sseUuUOT[NULYD9 | e URUIPsdL{ 19 [BYOIg ap de1js}O0g spoyIew ey] Npueid UO STI 
‘UOTIeNIVAY,p SULJ Sop YW ‘aseyd onbeypo suep s[duUIs sO] egTe BSeUUOT[NULYDE ddA TEINS Saseyd xnop eB 
osepuos op ued un mod ainsou ap onbIJVUWI9ISAS INILII,[ 9p 1SI[9POU! UOTIOIPoid eI ap apie | e snud}qo 
SINDICUITISS SAP JON[VAD Jo IIINI}SUOD INOd s[e19UNS SpOYJSW oUN JUd}UASIId UOSUTYIY 19 JoWdIg ‘ape 
Jomuaid 3] sued “sjofns syuaJ9jJIp Ins yueLOd sapore sap JUINUOS ajanbua, p sanhiuyJa I, ap O1NWINU aD 


O19UINU 39 SUBG 


epeueg enbiysieys 
Gel d'z ou ‘BL JOA 
GEL €66 | aiqwacap ‘ajenbua,p senbiuyoe | 


WO aronhearng 
y Mapes y:, | & thats 
$ MaOTTO MM! WP ADA 4 
1S 6% op @ “sioyj-ary 
one! 9) oF Xj; 


yp" ere | \% ponammengy 
atthe we or 

est Me MAPEE Oe) HAGA Gy Kray Sazywerse 42 61 9247 CP Vinw 

ids pana RRA S POET WAI) "HI « AooKln, YYW 

aap OM Fg TOMA... Yrasthlod dosn Ad a 

ae ie 2} awe apts p soelmtiirey ora: Cy 


| sehen iter si ste Le PVAR, HPO 


% MAREN ANESTQD od aes Oe a ©, 
Pa, ASLAM Be ERE I “optim tata aR a» oie 
pe Ca! Cys twp & > fawide ap Dyes er MT gee se VC “ty ape apes ni: 

ie i o. oe a = ane © aes sd Ta Thi tugs Ce Hocleiciaan? ry 
ay we iz ine wate ' gaat 3" imma pe 
> Mee fi ad 42 = pea Wiis ¥) Ys ey i wy phd 
we a i SD idawee WBF Ap poppe gyn 

a Seaathncs> HO pe em’ wet. 
Bil HIN AE 
PRLINS au an 3: Wie 


Oe Bre Wiha 
} 


EPAPER MOONE “aor TRG 

Spupolps squapepay 

= Beate Fi sods wen # sys AL “eh wey “S) 

: sth a SP ie ye Siege io 
ae CaP UNLe IE ssepessalionaptters GA, GEWELANE Wr . 

_ MO pare ence py jm ball) 


‘ 7 Oa i ain) etn Shien! ) 
% 
Shes: @te A» <« 7 =o walled. 275 Paviyl Wn. , 
4¢ 
Ronson courte bev jw mwerphsne. ‘at We fen: te: 
ip t ‘* ve 
was pfir rf ‘ 
Ran aint ein oe WA 2 <2%S “PROM Hs 
es on de) A le wei ' 


6 viined IEDs» 
Pee ete 4 be 
Pia me COTE ee (qs a omy 


i oe a shi . ; 4 
it : ; re! eae. ” 
OP PIT 


Oke © te ) 
atid Sia - . “ ive Ads tlh ogy’ ‘ ‘ “5 Ac} ate 
SGT oT Fy epee 
_ 7 § eer WY LIEBER fe 
7: | ) 
mere’ OT SG Te ENA Hs FH, Beetle 1 Bers 


ay iid Cage Oe 


mn a aay al ai op ASis) aU) 


"= UI chi a hee Ok a Ea ae a ea CIN ci es Oo s]UdWIaTDIOWIIY 


LAC PEC. OT Ou CE ey Cart CACORE OC OROEOUCEORCEG. OL DeCiCete ses. GOO Ans o uOIsUdWIIP swiatiyenb oun .p jnole :joued ied sojonbuq 
OALID “HO ? NOLTVA “OD 


LIZ 9 ie! wo Be (o '8) ee) we, eo) si Vices Shi 8) 10 (ero oe! sites! el eteie Le hells) nM emiaitanlwt psi amellel iis, $1910} sop dseUUO][NULYI | Inod jdaou09 neoanou un 
LLOOS ‘L'O 1 N@qeO'’'d “Ul HOSAOU “WA 


Cie spigd9gi sjuawio!sisaiua,p NUUOSUT dIQWIOU UN jUeUD}IOD SoyTejIedUII saseq sop suep sseuUOT[NUeYIg 
IYVAIHGV “AV #9 AVAHAVdOAGNVE ‘'S 


C6. °° <oaeee J[BUIOU S1JO9Y LP] UOTAS LOTIN}SOd B UONBIIFNeNS ap SINd}BUINSS Sap Sa]feuUOTIpUOod so19IIdOI1g 
INVITIVA “a 19 AGVSVWO f'4 


€8I a: '@: (0) ye fers) 9 le ve (6, 10) 0 ie isles’ @) e416) 0) ae oie .eiin) eliete ie Memet ects isiieniaice. is’ eile) |b) (0) (0) (a) (e. 0, 8 4-0) 6,01 10,19° 9716: 6 0661 ap stesuely JUDW9SUd01 np aiyenb 
ap sQUOS ne uOTeoT[dde :sonels op sinojewtjso sap nod xnewndo soisap xnop & d8epUOsS ap suri dg 


aTUAAG orf 


Ci oie Oe 6 1h ee OM. Cw eB, OMe et tele Wel ele) @ eco) © eo Re? oe! She Siete Lene) Css, 0 6. # 5 0m © ©. ©) ©).6 (ee tal ofa oe aun teleost el sls uorjeordde i) JOUB[QUIDSIBIA 
op WNUWIxew np spoyjeul ve] Jed juesuOd Jneoydn[nu sieiq Be sseUuUOTeI9,p aJapowW UN,p uONeUINS| 
THINVT N 39 NVIAN (HN! 


GOL 2 Oa einer: SUOIZ9I soqjad ap Nod 9I1AT]INB,] INS sdQUUOP op SaLI9S ap aisnqol ajuIofuos UONesTTapoyy 
ddan Td “WS 1 NNVWadsdddd “d 


(i 7 Wa a aa gad sag an ENE ROS © SJUIWIISISIIUS Pp I8ev[dnood ne sol] INdiJe,p xne} sap d}sI[gpoul uONeUINS| 
VCAVW ‘Al 1 ONOULSNAV “Af 


ES aM Pree wi OE RA OTIS 908 d}sI[gpow uoToIpeid ey Jed oinsow op onbiyeuls}sAs IndiJ9,[ ap uoneMINs| 
NOSNIALV ‘cd 9 YAWAIE ‘dd 


CET. + I OOSRML. ORION, ¢ SEITE 2 Clete eer CY 2-130 SSNS ie nt Mean ts tee orumu 20 sueg 
SHYGILVAW SUM ATV 


€66[ IIQWadep ‘7 OJOWUNU ‘6] JUINTOA 
epeuey onbiisyels ap anadl ou 


ALANONA.G SANOINHOAL 


‘epeuey np onbnsneis 
919190§ BP] 30 SJgNbU_,p SUSIONSIIVIS Ap s[eUOTeUIOJUT UOTBDOSsSY,| ‘UOTJBIDOSsY [BOTISNeIS UPOLIOUIY,[ op saiquiow 
xne JJOJjO 1sd WNpsi xuUd UM “9LO VIM epeued ‘(ollejJUC) eEMPNC ‘epeURD snbysneis ‘suoneoqnd sap sajusa sap 
UOIINIG B JUSWIOUUOGR Pp 9pUBIOP 9IIOA IUdAIed aIej op dIQIg “Josue, | e s9uUe Ied ("—-"q) ¢ $¢ Op 19 ‘sIUP-sIe1q 
xne ("-"q) $ OS ‘epeueD ne oguue Jed ¢ cp ap 189 (T00-ZI_ ou ansoyeIed) aignbua,.p sanbiuysay, andi ev] op xud a] 


jusuIgUUOgGY 


"Imojne | B S9UINOJoI Sed JUOIOS dU SaIIe[dWIdXd Sad “eNAdI BI SUBP Sdd]UdSIId SATIDOIIP say UCTS 
sotydeizo0[Ajoep soite[dwioxe ojenb JOAOAUS,p 19g ‘9L0 VIM epeues ‘(olejUO) BEMENIC ‘oIN\seg s,AouUNL ‘epeued 
anbiysijeI1¢g ‘saTe1oos sojgnbus,p Sopoyjoul Sop UOISIAIG ‘YBUIS ‘qd’ W ‘W ‘Joyo Us INd}Nepsl NB 9}X9} 9] WWOAIed SIIej Ud B 
SHAUL JUOS 9[dTIV UN sITeIed dITe} JULIISOP SINdINe sa_J ‘Ue, SIOJ xNap sgI[qnd jso a}gnbus,p sanbiuysay snadi ey] 


INAdl Bl INOd $3}x9} ap UONEIUISIIg 


‘epeuey onbisiels op IU UOTIOePsI Op 9NWIOD Np soj[9d JUDWIIIessad9U Sed JUOS OU ONAdI PI 
SUBP SOSIWQ SUOTUICO Saf 19 91X90} INI] 9p NUSIUOD Np safqesuodsal JUsINEWop Sinsjne say stew ‘anbiy1I9 ouN ke sTwINOS 
JUOIIS SI[ITJAV SI] SNO ], *Sa{[J991 saguUOp sap eB sagnbiydde no saguUOp ap 919de][09 eB] INOod sagsI[IN 919 JUO INb sapoujoU! ap 
UOTIENVAD,| B 19 UOTLIOGLII,| B I9pIODOR 389 dIOTPNOIIed soURIIOdUIE DUA] “SESTTRIQUAS SoUTIISAS ap JUstAddoOsAAIp I] 
Jo SogUUOp op asATeUR.pP 19 UOTJVUINSS.p SapOyJOU say ‘sanbiysie}s sogUUOpP op UONeIS9}UI,[ ‘sonbrydeisowasp sapnie 
Soy ‘UOTIVSI[BUUOSTIeSap eT ‘sonbISO[OUOIYD Soli9s sap osATeue | ‘oJenbus.p sapoyjgW! soy Ins sydIBYdeI eK] ‘soJgnbus sap 
uonenyead,| ‘salgnbua say suep Sinaia say ‘3199]]09 ap sapoyIsUI ap j9 SagUUOP ap ssdINOS sazUdIOJJIP 9p uONKsINN,| 
‘anbijeid o1pio0.p sajqureijuod ap juR[NODap UOTda0U0) dp sawWatqold soy ‘atdulexe Jed ‘owuIOd onbijsNels sWIstUesI1O 
un JUaSsoi9}UI IND sonbiysiye}s sopoyjeul sap sjoodse SIDAIP So] INS sapotjie sap otjqnd sjgnbua,p sanbiuysoay enadl ey] 


NOILOVGaY AG ANOLLITOd 


ppouvg anbijsivjg ‘jaye *H 32 YOR “TI ‘agT[eaey ‘d ‘fatuey -N 
sjurofpe sanajoepey 


UDBIYII fO AJisdaAluQ ‘UOTE “OH 


yS A ‘Uasjain ‘O'V ‘IN0M WS uojduipyjnosg fo AJisiaaiugQ “WOH ‘d 

‘DUT IDSA, ‘BIDQSYVNM “f snsuag ay] [0 nvaing “SQ ‘SdAAOID “WY 

DUIJOLDD YJAON LO AJISdaAlugQ “UeIpUTYyONS “Oo jaspng pup juawaspuvpy {0 2If{O “SQ ‘Z2{eZU0D “WCW 
YIOK Many fO A]1sdadiuy ajvJS “ysueipss “f ppouny anbijsijnjg “uewopyusy “4'¢ 
JI1AMAG anNUuaday JDUAAJUT “S'Q “UaIMaYyoS “fA AJIsdaalus-) aJDIS DMOT ‘IdI[NA “WM 
SINSUDIS L0OGnT {oO nvoaing “S°Q ‘atqreyos "TM snsuay ay] fo noaing “SQ ‘keq “ay 
[DaIJUOP ap ajissadiugQ ‘[epules “q-"O pppoung anbijsijojig ‘Maiq ‘qd 

VS'A Yovasay SUONDIUNUIUOD jjag ‘apues “| AASNI ‘TAI °O-'£ 
AISIIAIUQ pédAdDET “urqny “g'q ppouby anbisijojig ‘wnseq ‘g°q 

JDADT ajiSdaalus] SIALY *d-"T ppoudny anbijsi1D1g ‘aspay[oD “We 

AJISMAAIU] UOJAJADD ‘OVY “WNL ppouvg anbijsinjs ‘iapulg °q 

AJIsiaaluQ Maigay] ‘UUCUIATJOJg “qd OlDJUE Udajsay, fO AJIsiadlug ‘INOUT[EG “Wd 


SJIIOSSE SINIJIUPIY 
ppoung anbiysiywis “ysuts “q'W Joyo Ua Mapepsy 
NOILOVGaa Ad ALINOOD 


Quopisgid ustouy) 4IeId “Y 
ysuls “dw (uononpoid ey ap inajdeI1Iq) epAe “4 


Koy ‘d 79H OTD 
yomed -O eddeuulyD “N'Y SdIQUdA 
quojsyovlg “['°D JUIPISIIg 


NOILOaNIG AG ALINOD 


“SpOyld| 2ANeITTEN? UI $]Ud]UOD JeUINOL Jd ‘soNsTIeIS 0} XOpUT JUIIIND SUP S9dUdIIJ9I Sy] JOANOI] Ua ned UO 
“s}OBIISGY Spouls pue AOS L [eoNsnels 19 URTONSHIeIS AdAINS dYL SUBP 99110} JOd91 189 oJQnbUS,p sanbruyoay anaai eT 


epeuey onbiisieis op onadl sup) 


ALANONA.G SANODINHOAL 


epeur) ie 


Bea 


eMeNO 


Sv00-v7120 NSSI 


anbojeyeo ne 100-2! oN 


SN $ Sg : sked saujny 
SN $ OG : Sluf)-Ss}e}4 
$ Gp : epeued : Xud 


C66} SQuisseq 


‘910 VIM Bpeued ‘oue]UM ‘eBMe}O ‘epeued anbijsijejS 
‘UO!JESI[EIOIOWWOD B] BP UOISIAIG ‘9OUdO!] Bp S}IOup sap 
UOISSBDUOD BP SADIAIBS Sap ajqejesid 9}109 UO!}eESUOJNe,| Sues 
‘JUBWAJANODSJ Bp BWa}SAS UN SUep JOUISeHbeWWa} ap NO ‘asjne No 
‘anbiudei6ojoud ‘anbiuedew ‘anbiuosjoe}9 UONONpojdal ‘anbysuBbew 
yioddns uns juaweJjsibajue ‘yios 80 eanb uafow aenbjenb sed 
no ewO} enbjenb snos ‘uoyeodyqnd ajueseid e| ap Nus}UOd 9} 
asjJowsues) 9p NO siINpOidal ap jIPsaju! sa || “SeAJaSAd S}IOIP SNOL 


E661 ‘alBojouyoe| e| ap je 
S8ODUBIOS SEP ‘AaLISNpU],| 9p SJSIUIW 6 


epeueg anbijsiels ep ejqesuodse 
aujSiulwW a] Wed eesuOyne uOHeoyqnd 


c OYFWAN 61 AWNTOA C66! AHMEWAIAG 


VAVNVO SANDILSILVLS Vd 
qgLidag 
anaay ANN 


onbisneas Mal 


ALINONGA,G 
SAINDINHOAL 


epeueg epeued 
soysiels anbisieis i. 


OWGWAN 


al 


ANAGY ANN 


- 400-2} enboyeyen 


ww 


SOUNOINHDAL 


Us . 7 
Shera inner, t 


LP 


it 
plbjet bebe 
hays 


SGU 
Vig i 


byl Pa: doh 


Se a 
he ‘a gota Tdan ht 


hie " 
Ee tet Ht ies 


